1 4 SEP 2005 1 Metalloproteinase inhibitors The present invention relates
to conpounds useful in the inhibition of netall oproteinases and in1 SEP 2005
particul ar to pharnaceutical conpositions conprising these, as 5 melﬁ %s

t heir use The conmpounds of this invention are inhibitors- of one or nore

nmet al | oprotei nase enzynes. Metall oprotei nases are a superfamly of
prot ei nases (enzynes) whose nunbers in recent years have increased
dramatically. Based on structural and functional considerations these
enzynes have been classified into famliep and subfam lies as 10 descri bed
in NM Hooper (1994) FEBS Letters 354:1-6. Exanples of netall oproteinases

I nclude the matrix netall oproteinases (MWs) such as the col | agenases (MWL,
MW8, MWP13), the gelatinases (M2, MW9), the stronelysins (MW3, MWI10,
MWP11), matrilysin (MW7), midgtaldepueteinaseinkilitprs enanel ysin (MVP 19),
the MI-Mws (MW 14, MW 15, MWP 16, MWP 17); the reprolysin or adamal ysin
or MDC fam |y which 15 includes the secretases and sheddases such as TNF

ti DAM d. . TACE); th tacin.fam.ly. which includ
cnoymes. Such APRPUE BYEP BB AP & L aRPt her
FEt al | opr gfn%t] FSteBUSR AT hﬁ‘g%%ﬁl%?f’os ar&ggeﬁgpéc@dﬁong %pfﬁg rBdn&RZYTE
ami |y and the angiotensin converting enzyme fam 1y, Metalloprot & nases are

bel i eved tgehasigondeant in a plethora of physiol ogical disease 20
processes that involve tissue renodelling such as enbryoni c devel opnent,
bone f or mat i ofthe apmipotretsiaféhis émvedabh aregnbibitbrsepirome St moat metallophéteinase based
on the ability of .the netall oproteinases to ¢leave a broad range of matrix
subst r at eseBRYEISa Metallopigiemascs e aSEpsTjamily hprofeipiseh Eazymes) whose numbers
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considerations these enzymes have been classified into families and subfamilies as

et

10 described in N.M. Hooper (1994) FEBS Letters 354:1-6. Examples of metalloproteinases
include the matrix metallopfoteinases (MMPs) such as the collaéenases (MMP1, MMPS,
MMP13), the gelatinases (MMP2, MMPS9), the stromelysins (MMP3, MMP10, MMPi 1),
matrilysin (MMP7), metalloelastase (MMP12), enamelysin (MMP19), the MT-MMPs
(MMP14, MMP15, MMP16, MMP17); the reprolysin or adamalysin or MDC family which

15 includes the secretases and sheddases such as TNF converting enzymes (ADAM10 and
TACE); the astacin family which include enzymes such as procollagen processing
proteinase (PCP); and other metalloproteinases such as aggrecanase. the rndothelin
converting enzyme family and the ahgiotenSin converting enzyme family.‘

Metalloproteinases are believed to be important in a plethora of physiological disease

20  processes that involve fissue remodelling such as embryonic_: development, bone formation
ahd uterine remodelling‘ during menstmatioﬁ. This is based on the ability of the
metalloproteinases to cleave a broad range of matrix substrates such as collagen,
proteoglycan and fibronectin. Metalloproteinases are also believed to be-important in the
processing, or secretion, of biological important cell'xﬁediators, such as tumour necrosis

25 factor (TNF); and the post translational proteolysis processing, or shedding, of biologically
important membrane proteins, such as the low affinity IgE receptor CD23 (for a more
complete list see N. M. Hooper er al., (1997) Biochem J. 321:265-279%).

Metalloproteinases have been associated with many diseases or conditions. Inhibition

of the activity of one or more metalloproteinases may well be of benefit in these diseases



25 factor (TNF); and the post translational proteolysis processing, or
sheddi ng, of biologically inportant nmenbrane proteins, such as the t &8P 2005
affinity I1gE receptor CD23 (for a nore conplete list see NN M Hooper et
al ., (1997) Biochem J. 321:265-279). Metall oproteinases have been associ ated
wi th many di seases or conditions. Inhibition of the activity of one or nore
net-al | opr ot ei nases may well be of benefit in these diseases 1 4 SEP 2005 2 .
or conditions, for exanple: various inflammatory and allergic di seases such
as, inflammtion of the joint (especially rheumatoid arthritis,
osteoarthritis.and gout), inflammtion of“the gastro-intestinal tract
(especially inflammatory bowel disease, wulcerative colitis and gastritis),
i nflammati on of the skin (especially psoriasis, eczema, s dermatitis); in
t umour net ast asj |nva3|f LN dPﬁease asso&a@ted ith uncontrolled
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10 conditions (such as colonic anastomosis) and dermal wound healing; demyelinating
diseases of the central and peripheral nervous systems (such as multiple sclerosis);
Alzheimer’s disease; extracellular matrix remodelling observed in cardiovascular diseases
such as restenosis and atheroscelerosis; asthma; rhinitis;' and chronic obstructive
pulmonary diseases (COPD).

15 MMP12, also known as macrophage elastase or metalloelastase, was initially cloned in
the mouse by Shapiro et al {1992, Journal of Biological Chemistry 3_1_6_2 4664] and in man
by the same group in 1595. MMP-12 is preferentially exﬁressed in activated macrophages,

.and has been shﬁ\wn to be secreted from alveolar macrophages from smokers [Shapiro et
al, 1993, Journal of Biological Chemistry, 268: 23824] as well as in foam cells in

20 atherosclerotic lesions [Matsumoto ef a/, 1998, Am J Pathol 153: 109]. A mouse model of _
COPD is based on challenge of mice with cigar;:tte smoke for six months, two cigarettes a
day six days a week. Wildtype mice developed pulmonary emphy:;ema after this
treatment. When MMP12 knock-out mice were tested in this model they developed no
significant emphysema, strongly indicating that MMP-12 is a key enzyme in the COPD

25 pathogenesis. The role of MMPs such as MMP12 in COPD (emphysema and bronchitis) is
discussed in Anderson and Shinagawa, 1999, Current Opinion in Anti-inflammatory and
Immunomodulatory Investigational Drugs 1(1): 29-38. It was recently discovered that

smoking increases macrophage infiltration and macrophage-derived MMP-12 expression



al, 1993, Journal of Biological Chem stry, 268: 23824] as well as in foam
cells in 20 atherosclerotic lesions [Matsunoto et al, 1998, Am J PatihpKEPLHEB,
149] . A nouse nodel of COPD is based on challenge of mce with cigarette
snoke for six nonths, two cigarettes a day six days a week. W dtype mce
devel oped pul nonary enphysenma after this treatnent, Wien MVW12 knock- out
mce were tested in this nodel they devel oped no significant enphysens,
strongly indicating that MWP-12 is a key enzyne in the COPD 25 pat hogenesi s.
The role of MWs such as MW12 in COPD (enhphysenma and bronchitis) is

di scussed in Anderson and Shi nagawa, 1999, Current Opinion in
Anti-inflammatory and |munonodul atory Investigational Drugs | | @ 29-38.
It was recently discovered that snoking increases macrophage infiltration
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be involved in the extracellular nmatrix degradati on
10 (1997) Cell Growth Differ. 8(2):243-250}, squamous cell carcinomas [N. Johansson et al.,
(1997) Am. J. Pathol. 151(2):499-508] and epidermal tumours [K. Airola et al., (1997) J.

Invest. Dermatol. 109(42 ):225-231]. These results are suggestive that MMP13 is secreted
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by transformed epithelial cells and may be involved m the extracellular matrix degradation
and cell-matrix interaction associated with metastasis especially as observed in invasive
15 breast cancer lesions and in ﬁﬂignmt epitheiia growth in skin carcinogenesis.

Recent published data implies that MMP13 plays a role in the turnover of other
connective tissues. For instance, consistent with MMP13’s substrate specificity and
preference for degrading type I collagen [P. G. Miichell er al., (1996) J. Clin. Invest.
97(3):761-768; V. Kﬂaﬁper et al., (1996) The Biochemical Journal 271:1544-1550],

20 MMP13 has been hypothesised to serve a role durmg primary ‘dssiﬁcation and skeletal
- remodelling [M. Stahle-Backdahl et al., (1997) Lab. Invest. 76(5):717-728; N. Johansson
‘et al., (1997) Dev. Dyn. 208(3):387-397], in destructive joint diseases such as rheumatoid
and osteo-arthritis [D. Wernicke er al., (1996) J. Rheumatol. 23:590-595; P. G. Mitchell et
al., (1996) J. Clin. Invest. 97(3):761-768; O. Lindy'er al., (1997) Arthritis Rheum
25 40(8):1391-1399]; and during the aseptic loosening of hip replacements [S. Imai er al.,
(1998) J. Bone Joint Surg. Br. 80(4):701-710]. MMP13 has also been implicated in
chronic adult periodontitis as it has been localised to the epithelium of chronically

inflamed mucosa human gingival tissue [V. ]. Uitto ef al., (1998) Am. J. Pathol



and cell-matrix interaction associated with netastasis especially as
observed in invasive 15 breast cancer |esions and in malignant eplthéﬁﬂﬁzm5
grow h in skin carcinogenesis. Recent published data inplies that MW13
plays a role in the tamover of other connective tissues. For instance,
consistent wth MW 13's substrate specificity and preference for degradlng
type 11 collagen [P. G Mtchell et al., (1996) J. din. Invest-

22M 761-768; V. Knauper et al., (1996) The Bi ochem cal Journal

271:1544- 1550], 20 MW13 has been. hypothesised to serve a role during
primary ossification and skeletal renodélling [M Stahle-Backdahl et al.,
(1997) Lab. Invest. 76(5):717-728; N. Johansson et al., (1997) Dev. Dyn.
2083) :387-397], in destructive joint diseases such as rheumatoid and
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The expression of MMP9 is restricted normally to a few cell types, including

irophoblasts, osteoclasté, neutrophils and macrophages. However, it's expressi?n can be
- induced in these same cells and in other cell types by several mediators, including
exposure of the cells té growth factors or cytokines. These are the same mediators often
15 implicated in initiating an inflammatory response. A.s with other secreted MMPs, MMP9
is released as an inactive Pro-enzyme which is subsequently cleaved to form the
enzymatically active .en;zyme. The »proteases reqﬁired for this activation i vivo are not
known. The balance of active MMP9 versus inactive enzyme is further regulated in vivo by
interaction with' TIMP-1 (Tissue Inhibitor of Metalloproteinases -1), a naturally-occurring
20  protein. TIMP-1 binds to ﬂle C-terrninal region of MMP9, leading to inhibition of the
catalytic domain of MMP9. The balance of 1nduced expression of ProMMP9, cleavage of
Pro- to active MMP9 and the presence of TIMP 1 combine to determine the amount of
catalytically active MMP9 which is present at a local site. Proteolytically active MMP9
attacks substrates which include gelatin, elastin, and native Type IV and Type V collagens;
25 it has no activity against native Type I collagen, proteoglycans or laminins.
There has been a growing body of data implicating roles for MMP9 in various
physiological and pathological processes. Physiological roles include the invasion of

embryonic trophoblasts through the uterine epithelium in the early stages of embryonic



Academ c Press. | SBN 0-12-545090-7). The follow ng points are drawn from
that review 10 by T.H Vu & Z. Werb (1998). The expression of MY 4 SEP 2005
restricted normally to a few cell types, including trophoblasts,

osteocl asts, neutrophils and nmacrophages. However, it's expression can be

I nduced in these sanme cells and in other cell types by several nediators,

I ncl uding exposure of the cells to growh factors or cytokines. These are-
the sane nediators often 15 inplicated in initiating an inflanmatory
response. As with other secreted MWPs, MVW9 is released as an inactive
Pro-enzyme which is subsequently cleaved to formthe enzymatically active
enzyme. The proteases required for -this activation in vivo are not known.
The bal ance of active MW9 versus inactive enzyme is further regulated in
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10 - MMP-§ (collagqnase-.?,' neutrophil collagenase) is 2 53 kD enzyme of the matrix

- metalloproteinase family that is preferentially expressed in neutrophils. Later studies
indicate MMP-8 is expressed also in other cells, such as osteoarthritic chondrocytes
[Shiopov et al, 1997, Arthritis Rheum,-ﬂ:2065]. MMTS produced by neutrophils can
cause tissue remodelling, and hence blocking MMP-8 should have a positive effect in

15 fbrotic diseases of for instance the lung, and in degradative diseases like pulmonary
emphyséma. MMP-8 was also found to be up-regulated in osteoarthntis, indicating that
blocking MMP-8 many also be beneficial in this disease. -

MMP-3 (stromelysin-1) is a 53 KD enzymé of the matrix metalloproteinase enzyme
family. MMP-3 activity has been demonstrated in fibroblasts isolated from inflamed

20  gingiva [Uitto V. I. et al, 1981, J. Peﬁqaontal Res.,,lg:417—424], and enzyme levels have
been correlated to thel seﬁerify of gum disease [Overall C. M. et al, 1987, J. Periodontal
Res., 22:81-88]. MMP-3 is also produced by basal keratinocytes in a variety of chronic
ulcers [Saarialho-Kere U. K. et al, 1994, J. Clin. Invest., 94:79-88]. MMP-3 mRNA and.
protein were detected in basal keratinocytes adjacent to but distal from the wound edge in

25 what probably represents the sttes of proliferating epidermis. m@—B may thus prevent the
epidermis from healing. Several investigators have demonstrated consistent elevation of
MMP-3 in synovial fluids from rheumatoid and osteoarthritis patients as compared to
controls [Walakovits L. A. ez al, 1992, Arthritis Rheum., 35:35-42; Zafarullah M. et al,
1993, J. Rheumatol., 20:693-697]. These studies provided the basis for the belief that an



fluids and in AM supernantants fromuntreated asthmatics conpared with thﬁﬁe
fromother 5 populations [Am J. Resp. Cell & Mol. Biol., Nov 14 SEP 100
1997, ' 12- C51-583-591]. Al so, increased MZvl P9 expressi on has been observed
in certain other pathol ogical conditions, thereby inplicating MW9 in

di sease processes such as COPD, arthritis, tunour netastasis, Alzheiner's,
Mul tiple Sclerosis, and plaque rupture in atherosclerosis |leading to acute .
coronary conditions such as Myocardial Infarction. 10 MW-8 (coll agenase-2,
neut rophi|l coll agenase) is a 53 kD enzyne of the matrix nmetall oproteinase
famly that is preferentially expressed i i neutrophils. Later studies
indicate MW-8 is expressed.also in other cells, such as osteoarthritic
chondrocytes |[Shlopov et al, 1997, Arthritis Rheum 40:2065]. MWs produced

by neutrophi]ls_can _cause tissue renodelling, and hence bl ocki ng. MVP-8
shoul d havenkibgesef MMPcf wikireat disegsesimrobting difraptioneef exfraceliulanmataisice t he
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J. et al, 1981, J. Periodontal Res., 16:417-424], and enzyne | evel s have
been cosr elMMRtinbibitoheby Beektdatt K. PoindyWhittikee 3.e 1998 Exal Opid. Ther.dateats, 1987,
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ion), at least one functional group which provides a hydrogen bond interaction with the

enzyme backbone, and one or more side chains which undergo effective van der Waals

interactions with the enzyme subsites. Zinc .bin.ding grbups in known MMP inhibitors

include carboxylic acid groups, hydroxamic acid groups, sulfhydryl or mercapto, etc. For
15 example, Whittaker M. ef al discuss the following MMP inhibitors:
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‘The above compound entered clinical development. It has a mercaptoacyl zinc binding
group, a trimethylhydantoinylethyl group at the P1 position and a levcinyl-terz-
20  butyliglycinyl backbone.



1993, J. Rheumatol., 20:693-697]. These studies provided the basis for the
belief that an 1 4 SEP 2005 6 inhibitor of MAP-3 will treat diseasesq4 SEp 2008
i nvol ving disruption of extracellular matrix resulting in inflanmation due
to |ymphocytic infiltration, or loss of structural integrity necessary for
organ function. A nunmber of netall oproteinase inhibitors are known (see for
exanple the review of 5 MW inhibitors by Beckett R P. and Wittaker M,
1998, Exp. Opin. Ther. Patents, x:259-2821. Different classes of conpounds
may have different degrees of potency and selectivity for inhibiting
various netal |l oproteinases.. Wiittaker M et al (1999, Chem cal Revi ews
99(9):273 5-27761 review a wi de range of known MVP inhi bitor conpounds.
They state that an effectiye MW inhibitor requires a in zinc binding group
or ZBG (functional group cgpable of chelating the active site zinc(Ill) ion),
at | east one functionsl oup whicch provides a hydrogen bond interaction
with the enzynE%QSQKP;? : \&Cﬂs more si de chains whi ch undergo
effective van d eract rgmmewi th the enzyne subsites. Zinc binding
groups in known MVE |nH1b|EprS‘ include carboxylic acid groups, hydroxamn c

acid groups, sulfpydryl or "nercap etc.” For is exanple, Wittaker M et al
di scuss the follo ng MVP i nhi bi tlo NHVe The above conpound entered
clinical deve? Olt has a mer¥aptoacyl zinc binding group, a

trimet hyl hydant Iethyl group at the P11 position and a |eucinyl-tert 20
butyl | gl yci nyl backbone. 1 4 SEP 2005 7 S~

The above compound has a mercaptoacyl zinc binding group and an imide group at the P1

position.

s The above compound was developed for the treatment of arthritis. It has a non-peptidic ' :
succinyl hydroxamate zinc.binding group and a trimethylhydantoinylethyl group at the P1

position.

The above compound is a phthalimido derivative that inhibits collagenases. It has 2 non-

10 peptidic- suceinyl hydroxamate zinc binding group and a cyclic imide group at PI..
Whittaker M. et al also discuss other MMP inhibitors having a P1 cyclic imido group and
various zinc binding groups (succmy! hydroxamate, carboxylic acid, thiol group,

phosphorous-based group).



The above conmpound has a nercaptoacyl zinc binding group and an iniieﬁ&EOﬁ@
at the P1 position. 5 The above conpound was devel oped for the tre thriekaR 0
arthritis. It has a non-peptidic succinyl hydroxamate zinc bindi ng group
and a trinmethyl hydantoi nyl ethyl group at the P11 position. The above
conpound is a phthalimdo derivative that inhibits collagenases. It has a
non- i o peptidic succinyl hydroxamate zinc binding group and a cyclic imde
group at Ph Whittaker M et al also discuss other MW inhibitors having a P
| cyclic imdo group and various zinc bigding groups (succinyl hydroxanate,
carboxylic acid, thiol group, phosphorous-based group). 1 4 SEP 2005 HN N 8
HN NH NO ! 0O The above conpounds appear to be good inhibitors of- M8 and
MWP9 (PCT patent s applications W9858925, W?9858915). They have a
pyrimdin-2,3,4-trione zinc binding group. The follow ng conpounds are not
known as I\4NP inhibitors: ~o Lora-Tamayo, Met al (1968, An. Qui m 64(6):
591-606) describe synthesis of the follow ng conpounds as a potenti al
anti-cancer agent:

The above compounds appear to be good inhibitors of MMP8 and MMP9 (PCT patent
5 applications WO9858925, W09858915). They have a pyrimidin-2,3,4-trione zinc binding
group.

The following compounds are not known as MMP inhibitors:-

10 Lora-Tamayo, M ef al (1968, An. Quim 64(6): 591-606) describe synthesis of the

- following compounds as a potential anti-cancer agent:
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NO2HHO it &GS NHz 11 11 0 Opt 15 1 4 SEP 1095 9 Czech patent nunbers

151744 (1973 1119) and 152617 (1974022) describe the synthesis and the
anticonvul sive activity of the follow ng conpounds: R= 4-N02, 4-Owe, R4 8ER 05

5 US patent nunber 3529019 (19700915) describes the foll ow ng conmpounds used
as internediates: OMe / _ Ove 0, NOw 0 N 10 NH2

Czech patent numbers 151744 (19731119) and 152617 (1974022) describe the synthesis

and the anticonvulsive activity of the following compounds:-

. ]
O\/N O.. N

N © N : Y \./O -

AN [ N

O N H O
R o

_ ci

R= 4-NOZ2, 4-OMe, 2-NO2,

US patent number 3529019 (19700915) describes the following cornpounds used as

intermediates:
H -
H
0 /Nz‘/ OMe 4 N - OMe H
0. N OMe
\N ~-O \/‘_ZL/O i\\/ o L
0 H o =
NH,
F

10
PCT patent application number WO 00/09103 describes compounds useful for treating a

viston disorder, including t}ﬁe following (compounds 81 and 83 , Table A, page 47):

15 We have now discovered a new class of compounds that are inhibitors of
metalloproteinases and are of particular interest in'inhibiting MMPs such as MMP-12. The
compounds are metalloproteinase inhibitors having a metal binding group that is not found

in known metalloproteinase inhibitors. In particular, we have discovered compounds that



NN H O PCT patent application nunber WO 00/ 09103 descri bes conpounds usefu
for treating a vision disorder, including the follow ng (conpounds 181SEhH05
83, Table A, page 47): 0 0 15 W have now di scovered a new cl ass of
conpounds that are inhibitors of netalloproteinases and are of particul ar
interest in inhibiting MWPs such as MM12. The conpounds are

net al | opr ot ei nase i nhibitors having a netal binding group that is not found.
in known netalloproteinase inhibitors. In particular, we have di scovered
conpounds that 1 4 SEP 2005 10 are potent 12 inhibitors and have
desirable activity profiles. The conpound% of this invention have
beneficial potency, selectivity and/or pharmacokinetic properties. The

met al | opr ot ei nase i nhi bitor conmpounds of the invention conprise a netal

binding 5 grou . QL. .nor e her. functi ona r s .Qr side chaips.
charact eri 5%8 pf’{‘)?nw{tﬁé‘%lﬁﬁ Fm‘g#“'hv&i drg e ﬁﬁn‘ﬁlﬁ’s&f’ ﬁkejéasf J&’ﬁﬁoﬁjp(oﬁ‘)‘ds( ‘ﬁﬁ?ns
wherein X i : i - I %%1151& sel ected
fromO, S 13}13%1‘?:,'3?1(?%3293 élﬁée}ggt%?k ﬁngﬁﬁ ﬁecﬁfn‘?gﬁgﬂﬁ%a %%%ﬁsﬁ;aﬁ n ap%ﬁé&gr oups
outlined above may be straight chain or branched; any al kyl group outlined
above is preferably (Cl-7)alkyl and nost preferably (Cl-6)alkyl. A )

met al | opr ot ei rEsemetalivjiotamase arpbiterd-onpoandoritbe irvention compiist & snetd dinding

activity of a is_netalloproteinase enzyne (for exanple, an MyP). By way of
non- 1 i mist i rEgoERERIMme qrr@fﬁ%hﬁfdﬂ%@ﬂéb&fﬁmmcw W@Mﬁlﬁ n the

range of O'r&étgl%qgglmg %%‘gu%a%rthe formula (k)

Y1
~ TNH
‘x%
_Y2

@
wherein X is selected from NR1, O, §; .
| Y1 and Y2 are indepencienﬂy selected from O, S;
10 R1 is selected from H, alkyl, haloaikyl;
Any alkyl groups outlined above may be straight chain or branched; any alkyl
group outlined above is preferably (C1-7)alkyl and most preferably (C1-6)alkyl.

A metalloproteinase inhibitor compound is a compound that inhibits the acﬁvi‘ty'of a
15 metalloproteinase enzyme (for example, an MMP). By way of non-limiting exarzple the
inhibitor compound may show IC50s in vitro in the range of 0.1-10000 nanomolar,
preferably in the range of 0.1-1000 nanomolar. -' ‘
A metal binding group is a functional group capable of binding the metal ion within -
the active site of the enzyme. For example, the metal biﬁding group will be a zinc binding
: 26 group in MMP inhibitors, chelating thelacﬁve site zinc(Il) ion. The metal binding group of
formula (k) is based on a five-membered ring structure and is preferably a hydantoin

group, most preferably a -5 substituted 1-H,3-H-imidazolidine-2,4~dione.



preferably in the range of 0.1-1000 nanonolar. A netal binding group is
functional group capable of binding the nmetal ion within the actlve'b4ﬁa°ﬂm5
the enzyne. For exanple, the nmetal binding group will be a zinc binding 20
group in IMP inhibitors, chelating the active site zinc(ll) ion. The netal

bi nding group of formula (k) is based on a five-nenbered ring structure and
is preferably a hydantoin group, nost preferably a -5 substituted

1-H, 3-H i m dazolidine-2,4-dione. 14 SEP 2005 11 In a first aspect of the

i nvention we now provi de conpounds of thelfornula | R5 -A | wherein 5 X -is
selected fromNRL, O, S; Y 1 and Y2 are independently selected fromO, S; Z
is selected from0, S, Ais selected froma direct bond, (Ci- 6)a|ky|

(C1- 6) hal oal kyl Cl- 6) het e oal k cont ai ni n het er ted
from N 0SSOl S T PEOE I G B0 BBo e e podetaed B fortrs

0, S, SO S02 and separated by at least tw carbon atons; Rl is sel ect ed
fromH (Cl-3)al kyl, hal oal kyI re i ndependent ly -elected fromH,
hal ogen (preferably fluorine)k R3al yI', hetigroal kyl, cycl oal kyl,

het erocycl oal kyl , aryl, heteroakyl, mbkyl , al kyl-- het eroaryl,

het er oal kyl -aryl, heteroal kyl - -al kyl, aryl - heteroal kyl,
het eroaryl -al kyl, 15 heteroar | -aryl, aryl-heteroaryl,
het er oar yl - ar 5 —het grearyz"het er oar yl , kyl -al kyl ,

het er ocycl oal kyl -al kyl, al kyl -cycl oal ky al kyl - heterocycl oal kyl; R4 is

sel ected fromH, halogen (preferably fl (C1-3)allkyl or hal o al kyl;

2
wherein
| 5 Xis selected from NR1, O, S;
Y1 and Y2 are independently selected from O, S;
Z is selected from O, §; :
A is selected from a direct bond, (Cl-6)alk§1, (C1-6)haloalkyl, or (C1-6)beteroalkyl
containing a hetero group selected from N, O, S, SO, SO2 or containing two hetero groups
10 selected from N, O, S, SO, SO2 and separated by at least two carbon atoms;
R1 is selected from H, (C1-3)alkyl, haloalkyl; _
" R2 and R3 are independently selected from H, halogen (preferably ﬂ_uorine), alkyl,
heteroalkyl, cycloalkyl, hetérocycloalkyl, aryl, heteroaryi, alkylaryl, alkyl-heteroaryl,
heteroalkyl-aryl, heteroalkyl-heteroaryl, aryl-alkyl, aryl-heteroalkyl, heteroaryl-alkyi,
15 - heteroaryl-heteroalkyl.aryl-aryl, aryl-heteroaryl, hct:roar)./Laryl, heteroaryl-heteroaryl,
cycloalkyl-alkyl, heterocycloalkyl-alkyl, alkyl-cycloalkyl,alkyl-heterocycloalkyl;
‘R4 is selected from H,.halogen (preferably fluorine), (C1-3)alkyl or haloalkyl;
Each of the R2 and R3 radicals may be independently optionally substituted with one
or more (preferably one) groups selected from alkyl, heteroalkyl, afyl, heteroaryl, halo,
20 haloalkyl, hydroxy, alkoxy, haloalkoxy, thiol, alkylthiol, arylthiol, alkylsulfon,
haloalkylsulfon, arylsulfon, aminosulfon, N-alkylaminosulfon, N,N-dialkylammnosulfon,
arylaminosulfon, amino, N-alkylamino, N?N-dialkylamino, amido, N-alkylamido, N,N-

dialkylamido, cyano, sulfonamino, alkylsulfonamino, arylsulfonamino, amidino, N-



Each of the R2 and R3 radicals may be independently optionally substituted
with one or nore (preferably one) groups selected from al kyl, heterb§EKYING
aryl, heteroaryl, halo, 20 haloal kyl, hydroxy, alkoxy, hal oal koxy, thiol,
al kylthiol, arylthiol, alkylsulfon, haloal kyl sul fon, aryl sulfon,

am nosul fon, N al kyl am nosul fon, N, N-di al kyl am nosul fon, aryl am nosul f on,
am no, N-al kyl am no, N, N-di al kyl am no, am do, N-al kylam do, N, N

di al kyl am do, cyano, sul fonam no, al kyl sul fonarni no, aryl sul fonam no,
amdino, N 1.4 SEP 2005 12 am nosul fon-arﬁlgi no, guani di no,

N- cyano- guani di no, thi oguani di no, -2-nitro-%fthene-1,1- diam n, carboxy,

al kyl -carboxy, nitro, carbamte; Optionally R2 and R3 may join to forma
ring conprising up to 7 ring atons, or R2 and R4 may join to forma ring
conprising Ljng at 3 & 1 R4 | . Sforma Iing,
conpri si nga%%m%lglf%n %#nﬁ%ng’[@rf@;ldl%g’ Iﬁ?ygﬁﬁgﬁ%‘é%\ér %h?%a.gﬁ/a@?qg I6‘Fc’ter eélfl:g]lqll C
group CONPAiafiNGalitky, bN91-04rbbly 8ftrb] Afbarddeuct ures each of up to 7 ring
atons i ndependently Selected from cycl oal kyl, aryl, heterocycl oal kyl or
heteroaryl, wOptioedbtR2 and R$tmare jain o feingring demperisiap tupyto Fpingataink yor R2
substituted by one or nore substituents i ndege_ndent |y sel ected from hal ogen,
hydr oxy, 18ndR&kinay jeindexprm BaimeatItanysing #p Ho/ riNgardays, arikdoand R4 may join to

N, N-di al ky)l am no, al kyl.sul f onam no, . al kyl car boxyam no, cyano, nitro, thiol,
al kyl t hi ol 1OTZH AKAL HPBHSIPE VRAP JMEAEMS: onyl , al kyl ani nosul f onyl |

car boxyl at e, a an : 11105 -

NN i 2l kyl arkehe? SERBESENe b ey RTbREOER by oo RSBk rne. | o
may itsel fstheturedddch ddhibito TuHast AtbiHs @6dedehfler@ySscRictddTF G@m @y eldRKkyE @bgct ed from
hal ogen, hydroxy, al koxy, is hal oal koxy, am no, N al kyl am no, :
NN- di al ky|lemsrocyciodliayliorbetdrdamh mitiogacki-ring styictae bey andependenthyruptioniiy o,

thiol, alkylthiol, alkylsul fongl . N-al kyl am nosul fotggl , car box;I_JI ate,
al kyl car boRpsttgied by e pore QUBFIRy eniriniseerdsaily selketed from halogen, hydroxy,

1w alkyl, alkoxy, haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, alkylsulfonamino,
alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfonyl, haloalkyisulfoﬁyl,_
alkylaminosulfonyl, carboxylate, alkylcarboxylate, aminocarboxy, N-alkylamino-carboxy,
N,N-dialkylamino-carboxy, wherein any alkyl fadicai within any substituent may itself be
optionally substituted with one or more groups s.elccted from halogen, hydroxy, alkoxy,

15 haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, N-alkylsulfonamino, N-
alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfonyl, N-alkylaminosulfonyl,
'carboxylate, alkylcarboxy, aminocarl:oxy, N-alkylaminocarboxy, N,N-
dialkylaminocarboxy, carbamate; _ '

when R5 is a bicyclic or tricyclic group, each ring structure is joined to the next ring

20 structure by a direct bond, by -O-, by (C1-6)alkyl, by (C1-6)haloalkyl,
by (C1-6)heteroalkyl, by '(Cl.-'6)alkenyl, by (C1-6)alkynyl, by sulfone, by CO, by §, or is
fused to the next rmg structure; A o '

Any heteroalkyl group outlined above is a hetero atom-substituted alkyl containing
one or more hetero groups independently selected from N, O, 8, SO, SO2, {a hetero group

25 being a hetero atom or group of atoms);

Any heterocycloalkyl or heteroaryl group outlined above contains one or more hetero

groups independently selected from N, O, S, SO, SO2;



di al kyl am nocar boxy, carbamate; when R5 is a bicyclic or tricyclic group,
each ring structure is joined to the next ring 20 structure by a dilr&§EP 2005
bond, by -0-, by (C 1-6)al kyl, by (C 1-6)hal oal kyl, by (Cl-6)heteroal kyl, by
(C1-6)al kenyl, by (Cl-6)al kynyl, by sulfone, by CO by S, or is fused to
the next ring structure; Any heteroal kyl group outlined above is a hetero
atom substituted al kyl containing one or nore hetero groups independently
selected fromN, 0, S, SO S, (a heterq group 25 being a hetero atom or
group of atons); Any beterocycl oal kyl or ﬁeteroaryl group outlined above
contains one or nore hetero groups independently selected fromN, 0, S, SO
S02; 1 4 SEP 2005 13 Any al kyl, al kenyl or al kynyl groups outlined above nmay

be straight chai EPR’G ;}hﬁ%‘, h : . group
outlined abov‘g@'Y glkglf"'e ergltﬂ)I y < }’ff@f@.ﬁélo&yﬂ%ﬁ‘ggé@%@tg? tb%%g]a @gﬁ%g%%:

1- 6) al ky| ;brRichyl dgdedshitteridhene dng aliRd grdtb diiilifibd Hbvk Ss )?x»efc\fgblg CR7ndiys 0,
R2 is nmethyl, R¥is H R4 is H and Ais a direct bond, then RS is not

p- chl or o- phémydst preferabho(Gipbletiyl;, p- met hoxy- phenyl, 3, 4-dichl orophenyl,
o-ni trophenyl, p-nitrophenyl, 2-nethoxy-4-am nophenyl, 2- ‘

met hoxy- 5- f | #6eWEREHRA or p- benzyl oxyphenyl; when X is NRl, R is H Yl is

bond. then REHE RITNRICRLGT B Srdnst YR d F& Rlatb Rorts Hh ol S0
are those el §iduiARY bORtE tén RO IEndop-it6rol fleh§loNde@BRY Mhenypl iRy
phenyl, 3,4-dichlorophenyl, o-nitrophenyl, p-nitroph;nje'l, 2-methoxy-4-aminophenyl, 2-
méthoxy—S—ﬂuoropheny_l or p~-benzyloxyphenyl; ' .
when X isNR1,R1isH, Y1is O, Y2is O, Z is G, R2 isphenyl, R3isH, R4is H and
10 Ais a direct bond, then R5 is not p-chloro-phenyl. - .

Preferred compounds of the formula I are those wherein aﬁy one or more of the
following apply: )

X is NR1; ‘

15 At least one of Y1 and Y2 is O; especially both Y1 and Y2 are O;

R} is H, (C1-3) alkyl, (C1-3) haloalkyl; especially R1 is H;

R2 is H, alkyl, hydroxyalkyl, alkoxyalkyl, aryloxy alkyl, aminoalkyl, cycloatkyl-alkyl,
‘alkyl-cycloalkyl, arylalkyl, alkylaryl, alkyl-heteroaryl, heteroalkyl, heterocycloalkyl-alkyl,
alkyl-heterocycloalkyl, heteroaryl-alkyl, heteroalkyl-aryl; especially R2 is alkyl,

20  aminoalkyl, alkyl-heteroaryl, allyl-heterocycloalkyl or heteroaryl-alkyl.

R3and/orRAIsH; ~ |

R3 and/or R4 is methyl;

R5 comprises one, two or three optionally substituted aryl or heteroaryl Sor6
membered rings; '

25 R5 is a bicyclic or tricyclic group comprising two or three optionally substituted ring

structures.

Particularly preferred compounds of formula I are those wherein R5 is a bicyclic or

tricyclic group comiprising two or three optionally substiuted ring structures.



is At least one of Yl and Y2 is O; especially both Y1 and Y2 are 0; R
H (C -3) alkyl, (d -3) haloalkyl; especially RLis H R2 is H &l &§ER 2008
hydr oxyal kyl , al koxyal kyl, aryl oxy al kyl, am noal kyl, cycl oal kyl -al kyl,
al kyl -cycl oal kyl , aryl al kyl, al kylaryl, alkyl-heteroaryl, heteroal kyl,
het er ocycl oal kyl -al kyl, al kyl -het erocycl oal kyl, heteroaryl -al kyl,

het eroal kyl -aryl; especially R2 is al kyl, 20 am noal kyl, al kyl -heteroary
al kyl - het erocycl oal kyl or heteroaryl-alkyl. R3 and/or R4 is H R3 and/o
is nethyl; R5 conprises one, two or thre§4optionally substituted aryl or
heteroaryl 5 or 6 nenbered rings; 25 R5°is a bicyclic or tricyclic grou
conprising two or three optienally substituted ring structures.
Particularly preferred conmpounds of formula | are those wherein R5- is a

bi cyclic or

ring structures. 1 4 SEP 2005 14 Further preferred conpounds of the
i nvention ar goeppiefesedionijtrmntio bfithednvdntibh afe vdiBp@inds ofdetfoghulgil and & is
a nonocyclic ring structure conprising each of up to 7 ring atons
i ndependent|ly selected fromcycloal kyl, aryl, heterocycloal kyl or
heteroaryl, with each ring structure pgi ng4i ndepepdently optionally

is

I,
r

p

substituted b 1 ependently selected from

hal ogen, hydr oxy, i _ 1 no,{iN, N di al kyl am no, cyan,

nitro, alkyl, e, al kyl carbamat e,
o G2 NH

10

15

20

N~ : | }f\j ‘4\‘ I

wherein

each of G1 and G2 is a monocyclic ring structure comprising each of up to 7 ring
atoms independently selected from cycloalkyl, aryl, heterocycloalkyl or heieroaryl, with
each ring structure being independently optionaﬂy Subétituted by one or two substituents
independently selected from halogen, hydroxy, haloalkoxy, amino, N-alkylamino, N,N- _
dialkylamino, cyano, nitro, alkyl, alkexy, alkyl sulfone, haloalkyl sulfone, alkylcarbamate,
alkylamide, wherein any alkyl radical within anyAsubst_ituent may itself be optionally

substituted with one or more groups selected from halogen, hydroxy, amino, N-

.alkylamino, N,N-dialkylamino, cyano, nitro, alkoxy, haloalkoxy, aryloxy, heteroaryloxy.

carbarnate;

ZisOor§; . .

B is selected from a dirccf bond, O, (Ci-6)alkyl, (C1-6)heteroalkyl;

R2 is selected from H, (C1-6)alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
(N-alkylamino)alkyl, (N,N-dialkylamino)alkyl, amidoalkyl, thioalky], or R2 is a group of

formula I

R4

tricyclic group conprising two or .three optional I'y substituted



al kyl am de, wherein any al kyl radical wthin any substituent may itself be
optionally substituted with one or nore groups sel ected from hal ogkehSEP 2005
hydr oxy, am no, N al kyl am no, N, N-di al kyl am no, cyano, nitro, alkoxy,

hal oal koxy, aryl oxy, heteroaryl oxy, 1s carbamate; Zis O or S; Bis
selected froma direct bond, 0, (Cl-6)alkyl, (C-6)heteroalkyl; R2 is
selected fromH, (Cl-6)alkyl, haloal kyl, hydroxyal kyl, al koxyal kyl ,

am noal kyl, (N-al kyl am no) al kyl, (N, N-di al kyl am no) al kyl, am doal kyl ,
thioal kyl, or R2 is a group of 20 fornuﬂg 11 111 1 4 SEP 2005 15 C and D
are independently selected froma direct bond, H (Cl-C6)alkyl, (Cl-

C6) hal oal kyl, or (C 1 -C6)heteroal kyl containing one or two hetero atons

oy e sopar at o0 By B erP indBpetiiehy BlecdSiod WdEt B0 B OO BRNE FORTT 1Y
struct ure EORPRARY Gy le@1lc€sgﬁetefdmcﬂtceﬁﬁinkﬂhd@r&emtﬂe¥cro% ﬁé&&é&ﬂ% N,

cycl oal kyl ; “aryl, " heterocyc¢l oal kyl" or heteroaryl, optiona substituted by

one or twhosSkaih thaenhsn bwe bpersisioidsias plesait eyl 4ro Befidhtog & at leustromy
am no, N-al kylamno, N, N-dialkylamno, cyano, nitro, alkyl, alkoxy, alkyl
sul fone, " teathonlakgrhsisul-f one, or al kyl substituted with one or nore groups

sel ected from_hal ogen, hydroxy, am no, N.10 al ky] am no, N, N-di al kyl am no,
cyano, *nit ro,r83aﬁsl@d%9’,1°%’& 16%%5@?%?‘?%@%/“@?%@5&3@? ’F’H-F%fii’%ﬁ?%h hal o,
hal oal kyl , : I ' ] . kyl l,am nQ,
NN i ol P06, RS R o0y RGP Syrer VT BNy b Riciead e
al kyl sul f gpgwo SiBshasts B8&pentiedlKydicRMBomHal YA, hdirbkfli kiKY 1 EBPamino,

‘ N,N~dia1kﬂamino, cyano, nitro, alkyl, alkoxy, alkyl sulfone, haloalkyl sulfone, or alkyl

substituted with one or more groups selected from halogcn,.hydroxy, amino, N-
10 aﬂqlamho,_N,N—diaMlanﬁno, cyano, nitro, alkoxy, haloalkoxy; .

Optionally R2 is substituted with halo, haloalkyl, hydroxy, alkoxy, halqalkoxy, amino,
aminoalkyl, N-alkylamino, N,N-dialkylamino, (N-alkylamino)alkyl, (N,N-
dialkylamino)alkyl, alkylsulfone, aminosu_lfone,»N—alkylamino-sulfone, N,N-dialkylamino-
sulfone, amido, N-alkylamido, N,N—dialkalamido., cyano, suifonamino, alkyl-sulfonamino,

15  amidino, N—amiﬁosulfone—amiciino, guanidino, N-cy'ano—guanidino; thioguanidino, 2-
nitroguanidino, alkoxycarbonyl, carboxy, alkylcarboxy, carbamate;

R3 and R4 are independently selected from.H ot (C1-3)alkyl;

Optionally R2 and R3 may join to form a ring co'mpn'sing.up to 7 ring atoms, or R2
and R4 may join to form a ring comprising up to 7 ring atoms, or R3 and R4 may join to

20 forma rmg comprising up to 7 ring atoms; |

An& heteroalkyl group outlined above is a hetero' atom-substituted alkyl containing
one or more hetero groups independently selected from N, O, S, SO, SO2, (a hetero group
be'mg a hetero atom or group of atoms);

’Any heterocycloalkyl or heteroary! group outlined above contains one or more hetero
25 groups independently selected from N, O, S, SO, SO2;

Any alkyl, alkeny! or alkynyl groups outlined above may be straight chain or

branched; unless otherwise stated, any alkyl group outlined above is preferably (C1-7)alkyl

and most preferably (C1-6)alkyl.



sul fone, am do, N-al kylam do, N, N-di al kyl am do, cyano, sul fonam no,

al kyl - sul fonam no, as ami di no, N-ami nosul fone-ani di no, guanidino, 14 SEP 2005
N- cyano- guani di no, thi oguani di no, 2- nitroguanidi no, al koxycarbonyl,

car boxy, al kyl carboxy, carbamate; R3 and R4 are independently sel ected
fromHor (C 1-3)alkyl; Optionally R2 and R3 may join to forma ring
conprising up to 7 ring atons, or R2 and R4 may join to forma ring
conprising up to7 ring atoms, or R3 and RA may join to 20 forma ring
conprising up to 7 ring atons; Any het er(i%I kyl group outlined above is a
hetero atom substituted al kyl containing*“one or nore hetero groups

I ndependently selected fromN, 0, S, SO S02, (a hetero group being a.
hetero atom or group of atons); Any heterocycl oal kyl or heteroaryl group

From &edoab%ﬁg%%é%ﬂ&%aﬁ@&a%h?‘f&i?tﬁg%leﬂfgés*w%%‘ﬁy SR pr SR RTEAT PSSl

may be str, t chain or branched; unless otherw se stated, any al kyl group

outlined a ove is preferably (CI-7)aI kyl and nost preferably (C-6)al kyl. 1

4 SEP 2005 16 Brediesct ddndonPounds of the formula 11 are those wherein one or

nore of the follow ng appl Bis adirect bond or O R2 is selected from
érura)?é

H, (C1-6)al k2 isselgrted (G1-6 ik hearph-§2h-g)allod pr bptereagyl- (G-6k8nal |y
o noab ky PP P RRAIo, PR Y s ST AR S Py N N
NN ai kTEARIOL W At 1A% APRR0, (a8 iRo ibER> | ) °2§ano,

sul f onam agikyakkido)sukT, aneMuone, aminosulfone, N-alkylamino-sulfone, N,N-dialkylamino-
sulfone, amido, N-alkylamido, N,N-dialkylamido, cyano, sulfonamino, alkyl-sulfonamino,

armdmo N-aminosulfone-amidino, carboxy, alkylearboxy, alkoxycarbonyl carbamate;
10 . Each of R3 and R4 is H;

Each of G1 and G2 is an optionally substituted monocyclic group with each ring
structure comprising up to 6 ring atoms independently selected from aryl or heteroaryl;
preferably G1 is substituted with halogen, hydroxﬁr, haloalkoxy, amido, amino,ﬂN-
alkylamino, N,N-dialkcylamino, cyano, alkyl, haloalkyl, alkoxy, wherein any alky] radical

15 . within any substituent may itself be optionally substitiuted with one or more groups
selected from halogen, hydroxy, amino, N-alkylamino, N,N-dialkylamino, alkoxy,

haloalkoxy, cyano, carbamatc.

For example, particular compounds of the invention include compounds of formula II

20 wherein B is a direct bond or O; and Z is O or S; and R2 is selected from H, (Cl-6)alkyl,
aryl-(C1-6)alicyt or heterdaryi-(C1~6)aIky1 optionally substituted with halo, haloalkyl,
hydroxy, alkoxy, ha]éalkoxy, amino, aminoalkyl, N-alkylamino, N.N-dialkylamino and
each of R3 and R4 is H; and each of G1 and G2 is a monocyclic group with each ring
structure comprising up to 6 ring atoms independently selected from aryl or heteroaryl;

25 preferably G1 is substituted with halogen, hydroﬁy, haloalkoxy, amido, amino, N-
alkylamino, N,N-dialkylamino, cyano, alkyl, haloa]kyl; allioky, wherein any alkyl radical
-within any substituent may itself be optionally substituted with one or more groups
selected from halogen, hydroxy, amino, N-alkylamino, N,N-dialkylamino, alkoxy, .

haloalkoxy, cyano, carbamate.



am di no, N-ani nosul fone-an di no, carboxy, alkylcarboxy, al koxycarbonyl,
carbamate: 10. Each of R3 and R4 is H. Each of G and G is an opti driabfiR/200%
substituted nonocyclic group with each ring structure conprising up to 6
ring atons independently selected fromaryl or heteroaryl; preferably G1
is substituted with hal ogen, hydroxy, hal oal koxy, am do, am no, N

al kyl am no, N, N-di al kyl am no, cyano, al kyl, hal oal kyl, al koxy, wherein any -
al kyl radical is within any substituent nmay itself be optionally substituted
with one or nore groups selected from hal gen, hydroxy, am no,

N-al kyl am no, N, N-di al kyl am no, al koxy, hal oal koxy, cyano, carbanmate. For
exanpl e, particul ar conpounds of the invention include conpounds of fornula
11 20 wherei i.s_a dire and Zis 0O or S; and R2 is selected
fromH, (Cl- 6%&5&?}?"%@@ %gmg;{% &é‘? P%P‘Wég ‘eroaryl - (Cl-6)al kyl optionally
substituted wth hal o, haloal kyl, hydroxy, al koxy, hal oal koxy, am no,

am noal kyl , N-al kyl am no, N,N—dialkylanino and each of R3 and R4 is H, and
each of G| and G2 is a nonocyclic group with each ring structure
conprising up to 6 ring atons independently selected fromaryl or

het er oaryl ; 25/6refebabky/G 1 |syﬁﬁgft|tuted th halogen hydr oxy

hal oal koxy, am do, am no, N- alk no kyl a ,/S¥{Déa aIkyI
hal oal kyl , al koxy, . wherein IkyI Lgﬂﬂggl mﬁthin y substituent: may
itself be optiondll substltuted with nore grpu selected from

hal ogen, hydrox anlno @Ikylanlno \di al kyl am no, al koxy, .
hal oal koxy, ¢ 1 4 SEP l@ NOO
' A~ A~ NN
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tN, 0Cl 5 17 Suitable values for R2 include the following: 1) N C
14SEP2(6 18 Suitable values for R5 include the followwng: R= F, d ,1§qﬁpqmﬂ,
CF30, CH3O OH, CF3CH2, CN, NCOWe 5 It will be appreciated that the
particul ar substituents and nunber of substituents in conmpounds of formula
| are selected so as to avoid sterically undesirable conbinations. 10 Each
exenplified conpound represents a particular and i ndependent aspect of -the..
i nvention. 14SEP2005 19 Were optically active centres exist in the
conmpounds of formula T, we disclose all il8dividual optically active forns
and conbi nations of these as individual specific enbodinents of the
invention, as well as their-correspondi ng racenates. Racemates may be

separated into_individual optically active forms using known procedures (cf
Advanced Suitable values for RS include the following:

ASONORe
Faguscalys
00 L0
00 00
00 OO

GO Oy

R=F, C|, Br, CF3, CF30, CH30, OH, CF3CH2, CN, NCOMe

It will be appreciated that the particular substituents and number of substituents in
compounds of formula T are selected so as to avoid sterically undesirable combinations.
10 Each exemplified compound represents a particular and independent aspect of the

Invention.



5 Oganic Chem stry: 3rd Edition: author | March, p | 04-107)'inc|ugiw% f%ﬁ
exanple the formation of diastereoneric derivatives having conveni rde SEP 2005
optically active auxiliary species followed by separation and then cl eavage
of the auxiliary species. It will be appreciated that the conpounds
according to the invention may contain one or nore asymmetrically
substituted carbon atonms. The presence of one or nore of these 10
asynmmetric centres (chiral -centres) in a conmpound of forrmula I can give
rise to stereoisoners, and in each case th® invention is to be understood to
extend to all such stereoisoners, including enantioners and di astereoners,
and m xtures including racemc mxtures thereof. Were tautoners exist in
t he conpounds VWiiert @ptivally dctiveRefliréLd:Ast6n #d consbuntisl bRformuta 1 MR e®REse 1l or ns
and conbi nations of these as individual_ specific enbodinents of the
i nvent i on. intkvignehapdigelly aefirel formas andh eombingbomief toesetasandividunt spepifigr e
nmet al | oprotei nase . inhkiDbitor i tigular they.are inhibitors of MVP 12.
Each of 't hEABLVETT e BEGrTopsr Wellas B ssmmpetgmernetrarin faremar st ent s
an i ndepenggidpadateld Bab individasl qiary AERle Bfm2 Asthh ﬁnbﬁﬁ%?&dcﬁﬁres Cer Wavinced

|

conpounds of the invention are of particular use as inhibitors of MW 13

and/ or ‘M vOpsnah GhemisuyrSrdidition: amiber J Mango phod-107) inhluding fon exampis ow a

f bl | ect i vi,t fil Wi.l st d t. W sh be bound b
theor et | calOCEBHOR Qb PEFIBHER e GG ST o e RIS ACSY A BETHE) | eved
to show se_lé%efeb\f@nméﬂb}&éﬁ&ﬁ&rmﬂ%moa@a@fgetdm@@mmwé&@ii ons relative

to any TACE inhibitory activity, by way of non-limtinhg exanple they may
show 100- 1000ttvallcbe apprastated thay theveompowpd T acerding tdthe onyendion imeyt gontaii ene

conpounds of_the |nvent.i . royvi ded as.pharmaceutjcally acceptabl e
o te "heSambcrBE a0 SR Rkt AEmeh 1B PR B qrdnot€ SR
hydr oby 0m AomnedtHt dbRré(dhiral centres) in a compound of formula I can give rise to

stereolsomers, and in each case the invention is to be understood to extend to all such
stereoisomers, including enantiomers and cﬁastereomers, and mixtures including racemic
mixtures thereof, o
.Where tautomers exist in the compounds of formula I, we disclose all individual
15 tautomeric forms and combinations of thesé as individual specific embodiments of the
Invention. o
As previously outlined the compounds of the invention are metalloproteinase ‘
inhibitors, in particular they are inhibitors of MMP12. Each of the above indications for
the conzpounds of the formula I repfesents an independent and particular embodiment of
20 the invention._ |
"Certain compounds of the invention are of particular use as inhibitors of MMP13
and/or MMP9 and/or MMP8 and/or MMP3.
Compounds of the invention show a favourable selectivity profile. Whilst we do not
wish to be bound by theoretical considerations, the compounds of the invention are
25 believed to show selective inhibition for any one of the above indications relative to any
TACE inhibitory activity, by way of non-limiting example they may show 100-1000 fold
selectivity over any TACE inhibitory activity. '
The compounds of the invention may be provided as pharmaceutically acceptable
salts. These include acid addition salts such as hydrochloride, hydrobromide, eitrate and
30 maleate salts and salts formed with phosphoric and sulphuric acid. In another aspect

suitable salts are base salts such as an alkali metal salt for example sodium or potassium,



30 nal eate salts and salts fornmed with phosphoric and sul phuric acid. In
anot her aspect suitable salts are base salts such as an al kali netal {s§Pt7005
for exanple sodiumor potassium 1 4 SEP 2005 20 an al kaline earth netal
salt for exanple cal ciumor magnesium or organic amne salt for exanple
triethylamne. They may al so be provided as in vivo hydrol ysabl e esters.
These are pharnaceutically acceptable esters that hydrolyse in the human
body to produce the parent conpound. Such 5 esters can be identified by
adm ni stering, for exanple intravenously tapa test aninmal, the conpound
under test and subsequently examining the test animal's body fl uids.
Suitable in vivo hydrolysable esters for carboxy include nethoxynethyl and

for hydroxy o npldigh R eéﬁff:% ordRi Okl e a
met al | opr ot glhnase ?ﬁﬁ#‘gﬁ%‘irlscorrpoun o%‘ct gﬁllcnven%&ll on é)lr&r)%a%%cﬁn ef%ﬂgl#st he
formul a | oexdmpledriethypnanemceuti cal ly acceptable salt or in vivo:

hydrol ysabl e ester thereof for the therapeutic treatnent (including .
prophyl actic t?ré]ﬁi’ A alsobe provrAsHas in H%Pgaﬂwé,mb%&mi {hess apphasmageutically
fornul ated | dane ' @Hﬁ{g@cﬁ%t' b

phar maceuti(%a c%gag’?r%om t?%a\gm&%ﬁ%ﬁ%?{eeq?n anot her ﬂég-%gg?ﬁ?ﬁe pre@oﬁm' Such

i nventi on peswiscen ba ifdrified byukimdaistensg clomerampiedntravunobsie anp téss esinal, the
conmpound of the invention (a C%anound of the formula | or 11)_qr a

phar maceut i ERIIPGURckERdst st ancssbseqgientiy examiping eyt gpipmalis kody ffudds. ofpitable
phar maceut i GALlY gL BRLARICS AT oo BEHRRARRGEHhLES AP BIILG Bife LN S

i nventi on may mni stere n standar nmanne sease- or
condi ti on tfuanyl tnd scedyisespediallp atetght , for exanple by oral, topical, 20
par ent eral , bu&gal, nasal , vagi nal .or rectal adm nstratiaon or, by inhalatjon.
For these pur pHs@der ipanse Gripeiatiorrotsinasy bwmmmﬁrﬁ?%nmwmatce@mn

means KgpwWio# dle Em@h § or I or a pharmaceutically acceptable salt or in vivo hydrolysable ester
' thereof for the therapeutic treatment (including prophylactic treatinent) of mammals
including hﬁmans, it is normally formulated in accordance with standard pharmaceutical
practice as a pharmaceutical composition. '
Therefore in another aspect the present invention provides a phanﬁaceutical
15 composition which comprises a compound of the invention (a compound of the formula I
or IT) or a pharmaceutically acceptable salt or an in vive hydrolysable ester and
pharmaceutically acceptable carrier. : ‘

The pharmaceutical compositions of this invention may be administered-in standard
manner for the disease or condition that it is desired to treat, fbr. example by oral, topical,

20 parenteral, buccal, nasal, vaginal or rectal adminstration or by inhalation. For these
purposes the compounds of this invention may be formulated by means known in the art
into the form of, for example, tablets, capsules, aqueous or oily solutions, suspensions,
emulsions, creams, oi_uﬁnen.ts,- gels, nasal sprays, suppositoriés, finely divided powders or
aerosols for inhalation, and for parenteral use (including mtravenous, inﬁamuscular or

25 Infusion) sterile aqueous or oily selutions or suspensions or sterile emulsions.

In addition to the compounds of the present invention the pharmaceutical composition
of this invention may also contain, or be co-administered (simultaneously or sequentially)
with, one or more pharmacological agents of value in treating one or more diseases or
conditions referred to hereinabove.

30 The pharmaceutical compositions of this mvention will normally be administered 10

humans so that, for example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably



into the formof, for exanple, tablets, capsules, aqueous or oily solutions,
suspensi ons, emrul sions, creans, ointnments, gels, nasal sprays, 14 SEP 1005
suppositories, finely divided powlers or aerosols for inhalation, and for
parenteral use (including intravenous, intranmuscular or 25 infusion) sterile
aqueous or oily solutions or suspensions or sterile emulsions. . In addition
to the conpounds of the present invention the pharnaceutical conposition °of
this invention may al so contain, or be co-adm nistered (simnultaneously or
sequentially) wth, one or nore pharna@dl ogi cal agents of value in treating
one or nore diseases or conditions referred to herei nabove. 30 The

phar maceuti cal -conpositions of this invention will normally be adm ni stered

to humansf &6 té B@ing/k®bodxasight).is fecdhielly THRSRI9Td0Re Mmalybe/Bveminkdvidedy wei ght
(and preferably 1 4 SEP 2005 21 of 0.5 to 30 ng/ kg body weight) is received.
Thi s dai | §osgdaengeas§sans: teg nieplse Ameunt efctlie compendascaizedsadithe rouleedipr eci se

anount of _t he. conpouynd_recej V. ng .t I adm ni stration dependi ng
U o RSP -REE A AN IR e cplh ARTLALINERLLES HFREDY

particul a;faxﬂmm@é of EotidiidrObeiRE trastel b&%ﬁ&ﬂ{g 3¢ pAAEHIE KnBwRlih fed #t.es known
in the art. 5 Typi cal.lgl unit dosage fornms will contain about 1 ng to 500 ng
of a conpounbym¢allyHinst daspgecioring il peataas droat i gt $0G mgrofaseamomndef frivvi de

a conpound ofﬁthe formula | or a pharmaceutically acceptable salt or in

Vi vo hydr%?"%é’f)lre ester thereof for use in a nethod 30 of therapeutic

treatment of the human or- ani mal body or for use as a therapeutic agent. W
di sclose use in the treatnent of a disease or condition nediated by one or

nore net-al | Do inasfurtberappedt, Weprgds « eempeungeoidhe éorouda lgeai n t he
S U N T A G S
or copdi tdfeReramaitia tedmidat b th2 1din@in or animal body or for use as a therapeutic agent. We
disclose use in thc‘n"eaunent ‘of a disease or condition mediated by one or more
metalloproteinase enzymes. In particular we disclose use in the treatment of a disease or
condition mediated by MMP12 and/or MMP13 and/or MMP9 and/or MMP8 and/or
MMP3; especially ﬁse in the treatment of 2 disease or condition mediated by MMP12 or
15 MMPY; most especially use in the treatment of a disease or condition mediated by
MMP12.

In particular we provide a compound of the formula II or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof for use in a method of therapeutic
treatment of the human or animal body or fo’r use as a therapeutic agent (such as use in the

2  treatment of a disease or condition mediated by MMP12 and/or MMP13 and/er MMP9
and/or MMP$§ and/or MMP3; especially MMP12 or MMP9; most especially MMP12).

In yet a further aspect we.provide a method of treating a metalloproteinase mediated

disease or condition which comprises administering to a warm-blooded animal a

25 therapeutically effective amount of a compound of the forumal I or a phmacéutically
accejntable salt or in vivo hydrolysable ester thereof. We also disclose the use of a
compound of the formula I or 2 pharmaceutically acceptable salt or in vivo hydrolysable
precursor thereof in the preparation of a medicament for use in the treatment of a disease or
condition mediated by one or more metalloproteinase enzymes.

30 For example we provide a method of treating a metalloproteinase mediated disease or |

condition which comprises administering 1o a warm-blooded animal a therapeutically



15 MW9; nost especially use in the treatnment of a di sease or condition

medi ated by MW12. In particular we provide a conpound of the fornﬁlf.ﬁﬁzmﬁ
a pharmaceutically acceptable salt or in vi w hydrol ysable ester the é f
for use in a nethod of therapeutic treatnent of the human or ani mal body or
for use as a therapeutic agent (such as use in the 20 treatnent of a di sease
or condition nediated by MWI2 and/or MW13 and/or MW9 and/or MW8 and/or
MWP3; especially MW12 or MW9; nost especially WP 12). In yet a further
aspect we provide a nethod of treating a mpfalloproteinase nediated disease
or condition which conprises admnistering to a warm bl ooded aninal a 25
therapeutically effecti.ve amount of a compound of the forunal or a

h t bI | t dro bl th f. W
o el beeaite BERRERF L CrnBita O e Torly D F Sl reqr?ae% e sl
accept abl e g, fntlo H)Fdrbl}séﬂ!»l!%sﬁéi/ﬂ{e?édﬁ abd/@als@b?&ﬁ'ﬂé@ﬂé dsB e @QBg}PBuﬂ@Sfthe formula

preparation of a medi'cament for use in the'treatnent of sease or
condi ti on nidomt phermacentizatly acoemabile salt bopruve hydroky seble \premirsdd @hdreot) éx drepl e

we provide a net hod f treatl ng.a netal |l oproteinase, nediated diseas

condi ti on \RTFRHEE f%rtlg,elnhﬁae atment ohadisease oF SHRdng n’é‘eg‘atﬁd by
therapetétl Cciﬂel&n]:&e%%) te%?as@ Lye anmount of a conpound of the fornula
Il (or a pharnaceutica accepta e salt or. in vivo hydrol ysabl e ester

thereof). Ve alsllpprneidese hediatd dfcasesan mspndmdnmﬁlcidah aksthirma) Planitis] ci{ronica
phar maceuti cal | y acc pt abl e  sal t N viva, rolysabl e precursor thereof)
in the prm &mﬁ‘é%i?f@é%&éo#m a}}g.g Mh@fb@&%%ﬁtmgw g 2 sease or
condi tion el y Py o} g ol 2 ai
Met al | opr ot el Nase At dlatg?re(%e%f@g%ses or {J:sggﬁ ?’1?"{ O’I’II?JI nci mgde] as ESIS FhICAT t S,
chroni c olistoluBieitiseuepdd srmoa o, ldoma%e@f haiaRE) replacerhentt,i pcr(oduxrﬂal ehsease
rheumatoid arthritis and
10 fibrotic disease, mfarction and heart dlscase liver and renal fibrosis, endometriosis,
diseases related to the weakening of the extrace]llﬂar matrix, heart failure, aortic
aneurysms, CNS related diseases such as Alzheimer's disease and Multiple Sclerosis (MS),

hematological disorders.

15 Preparation of the compounds of the invention
In another aspect the present invention provides a process for preparing a compound

of the formula I or II or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof, as described below. Tt will be appreciated that many of the relevant starting
materials are commercially or otherwise available or may be synthesised by known

20  methods or may be found in the scientific literatare.
(2) Compounds of formula I in which each of Y1 and Y2 is O, Z is O, and X and RS is

as described in formula I may be prepared by reacting a compound of formula VI in which

K is a leaving group (e.g chloride, or sulfonate ester) and RS as described in formula I,

Vi Vi



osteoarthritis), atherosclerosis and restenosis, cancer, invasion and
netastasi s, diseases involving tissue destruction, Ioosenlng of hi oi nt
repl acenents, periodontal disease, 10 fibrotic disease, |nfarct|oﬁ'£& Hear t
di sease, liver and renal fibrosis, endonetriosis, diseases related .to the
weakeni ng of the extracellular matrix, heart failure, aortic aneurysns, CNS
rel at ed di seases such as Al zheiner s di‘'sease and Miltiple Sclerosis (M),
hemat ol ogi cal disorders. is Preparation of the conpounds of the invention In
anot her aspect the present invention provides a process for preparing a
compound of the formula | or Il or a pParnmaceutically acceptable salt or in
vivo hydrol ysable ester thereof, as described below. It will be appreciated
that many of the rel evant startlng materials are connerC|aIIy or ot herw se
avai | abl qyiftf » BRMpH&dTHRasIaSEd, 1BYWFﬁBEth%Q:u &{‘x?"lj%SI‘?f 01”@ % 9% d he
scientific Ilterature (a) Conpounds of formula i'n mhlc eac | and Y2
is 0, Z Dbists dasmiibedamdorRbulad The raeton isqeeferably perfoinaed mnhg/ptﬁsemneeqfar ed by

reactlngaco ound of .formula VI in which Kis a_leav | grou

Chior i o i SGher Oird issSray) amthe RocoRsion CabPRHEand If RETIEIRG oF 285l | 1
4 SEP 20Q% g%g\%(m compound of formula VII, in which GIS a sulfhydryl
(SH) or a hydr o group, and X is as descrlbed in formula |I. The reaction

is preferably perforned in the presence of base such as diethyl isopropyl
am ne or eS| um carbonate and |n the pr ‘i‘&a‘ﬁe of a suitable solvent e.g DW.

5 Al t er nédieTRyely, B¢ CORRIBRITANEY PBePaRidipdhe spa maRechisafgmmde by
reactl ngc&lﬂﬁounds of formula VI and VII, but in which K in compound VI is the sulthydryl (SH)

or a hydroxyl group and G in formula VI represents a leaving group.

10 (b) Compounds of formula I in which Y1 and Y2 are each O, X is NRI(RI=H),Zis S
or O, and R2, R3, R4, RS are as described in formula I may be prepared by reacting a
compound of formula VIIT in which R2, R3, R4, R5 and A are as described in formula I,

R3 R4 R2

A—z 0
Vill

‘with ammonium and cyanide salts in protic solvents, preferably in the presence of excess
ammonium carbonat and potassium cyanide in ethanol in a sealed vessel at 40-80 C for 4-

24 hours.

20 The ketones of formula VIII are conveniently }arépared by-treating alkohols or thiols of
formula IX, in which R5 and A are as described in formula I, with haloketones of formula

X , in which R2 is as described for formula I, and excess base.



conmpounds of formula VI and VII, but in which Kin conpound VI is the

sul fhydryl (SH) or a hydroxyl group and Gin formula VIII representis; §EP 2005
| eavi ng group. to (b) Conpounds of forrmula | in which Y1 and Y2 are each O,
Xis NRI(R1=H), Zis S or 0, and R2, R3, R4, R5 areas described in formula
| may be prepared by reacting a conpound of fornmula VII1 in which R2, RS,
R4, R5 and A are as .described in formulal, RBRA R ,,~ Az p 15 with
amoni um and cyanide salts in protic solvents, preferably inthe presence of
excess ammoni um carbonat and potassi umgyanide in ethanol in a sealed
vessel at 40-80 C for 4- 24 hours. 20 The ketones of forrmula VIII are
conveniently prepared by treating al kohols or thiols of forrmula I X in
which R5 and _A_are as described in fornula I, with hal oketones of formula X
, in which//R2 is\as described f forndZa I, and excess base. 1 4 SEP 2005
24 1 X X The conmpopngs of the invehLng may be evaluated for exanple in the
follow ng Y-assays: s Isolated EnzyneWAssays Matri x Metal | oproteinase famly
exanpl €HMPL2. MVP13. ﬁaconbinant human MVP 12 catal ytic
domai n may be expressedand purified as described by Parkar A A et al,
(2000),. Proteu& Expression and Purifjcation, 20:152. The

The compounds of the invention may be evaluated for example in the following

-assays:

5 Isolated Enm. e Assavs

Matrix Metalloproteinase family including for example MMP12. MMP13.
Recombinant human MMP12 catalytic domain may be expressed.and purified as
described by Parkar A.A. et al, (2000), Protein Expression and Purification, 20:152. The

10 purified enzyme can be used to monitor inhibitors of activity as follows: MMP12 (50
ng/ml final concentration) is incubated for 30 minutes at RT in assay buffer (0.3M Tris-
HCI, pH 7.3 containing 0.1M NaCl, 20mM CaCl,, 0.040 mM ZnCl and 0.05% (w/v) Brij
35) using the synthetic substrate Mac-Pro-Cha-Gly-Nva-His-Ala-Dpa-NH2 in the presencé
or absence of inhibitors, Activity is determined by measuring the fluorescence at Aex

15 328nm and Aem 393mﬁ. Percent inhibition is calculated as follows: % Inhibition is equal to
‘the [Fluorescencepiys inhivitor ~ FIUOTESCENCEDackgronna) divided by the [Fluorescenceminus inhibitor
- Fluorescencesackground]- | -

Recombinant human proMMP13 may be expressed and purified as described by

Knauper et al. [V. Knauper et al., (1996) The Biochemical Journal 271:1544-1550 (1996)]).

20 The purified enzyme can be used to monitor inhibitors of activity as follows: purified
proMMP13 is activated using 1mM amino phenyl mercuric acid (APMA), 20 hours at
21°C; the activated MMP13 (11.25ng per assay) is incubated for 4-5 hours at 35°C in
assay buffer (0.1M Tris-HCI, pH 7.5 containing 0.1M NaCl, 20mM CaCl2, 0.02 mM ZnCl
and 0.05% (w/v) Brij 35) using the synthetic substrate 7-methoxycoumarin-4-

25 ylacetyl.Pro.Leu.Gly.Leu.N-3-(2 4-dinitrophenyl)-L-2,3-diaminopropionyl. Ala. Arg. NH;
in the presence or absence of inhibitors. Activity is determined by measuring the

flnorescence at Aex 328nm and Aem 393nm. Percent inhibition is calculated as follows: %



10 purified enzynme can be used to nonitor inhibitors of activity as follows:
MW12 (50 ng/m final concentration) is incubated for 30 m nutes at} {RJERP 7005
assay buffer (0. I MTris- HCO, pH 7.3 containing 0.1 M NaCd , 20nmM CaCl 2,
0.040 mM znCl and 0.05% (w'v) Brij 35) using the synthetic substrate

Mac- Pro- Cha-d y-Nva- Hi s- Al a-Dpa-NH2 in the presence or absence of

i nhibitors, Activity is determ ned by nmeasuring the fluorescence at k ex 15
328nm and ?gem 393nm Percent inhibition is calculated as follows: %
Inhibition is equal to the {Fluorescenceptus inhibitor -

Fl uor escencebackground] divided by the [Fluorescencem nus inhibitor -

Fl uor escencebackgr ound] Reconbi nant. human proMVP13 nmaybe expressed and

ified i .. [ V. t al.
B e oo HERERIP S UIMBEE ol phts - SIANBEESL 2hi) ASEON Bh°
used to nofFlubfestditeRil OfifiuolFlaskboehtefa@ufR! | OWs: purified proMI3 is

activated using 1nM am no phenyl nercuric acid éAPMA) ,..20 hours at 21C, the
acti vat ed MvP#asipdilay ppaipepl san bgsised dor pther penrpyed god prrifiespiedMPsasigs C in

assay buff rd LD L0 . ln_ 2 0. 02
mv ZnCl agﬁ Ségﬁé% %vl\)/}l%e H%oﬁdﬂ%% 038%%%8%"? % gagtﬁ(f%r%ét I'c s’u%%%nrggMgggs%e%ercp

7- met hoxy ¢ U KR IGrahan Znight ef al., %1 992) FEBS Lett. 286(3):263-266..

yl)acetyl.Pro. Leu. dy. Leu. N3-(2, 4-di ni trophenyl ) -L-2, 3-di am nopropi onyl . Al a
.Arg.NH2 in the presence or absence of inhibitors. Activity is determ ned
by neasuring the fluorescence at Xex 328nm and Xem 393nm Per cent
inhibition is calculated as follows: % 14 SEP 2005 25 Inhibition is equal to

t he '[ Fl uor aaasixeesh Us miRinRiddihe fortdxdaime TN edhvérseUd] di vi ded by the
[ Fl uorescencem nus 1 nhibrtor - uor escencebackground]. A simlar protocol

can be used f&he abilier obthgcenwerndsia ipupit praldNr eonveresaelzyge Bahbe uewsd and

buffers conditi - apt ] f e I C for. in

Pdescr hediiad ¢ RaaRR e, Spiatc Pk w6l e Mbime REiph PRLAREH BT sy 56
membranes of THP-1 as described by K. M. Mohler ez al., (1994) Nature 370:218-220.
The purified enzyme activity and inhibition thereof is determined by incubating the

partially purified enzyme in the presence or absence of test compounds using the substrate
4'5'-Dimethoxy-fluoresceinyl Ser.Pro.Leﬁ.Ala.Gln.Al'a.Val.Arg.Ser.Ser.Ser.Aré.Cys(-’-}—(B-
15 succinimid-1-yl)-fluorescein)-NH; in assay buffer (SOmM Tris HCl, pH 7.4 containing
0.1% (w/v) Triton X-100 and 2mM CaCl,), at 26°C for 18 hours. The amount of inhibition
" is determined as for MMP13 except Aex 490nm and Aem 530nm were used. The substrate
was synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-
NH-Rink-MBHA-polystyrene resin either manually or on an automated peptide synthesiser
20 by standard rﬁethods involving the use of Fmoc-amino acids and O-benzotriazoi-1-yl-
N,N,N',N'—tetraﬁethyluronium hexafluorophosphate (HBTU) as coupling agent with at
least a 4- or 5-fold excess of Fmoc-amino acid and I-‘iBT.U. Ser' and Pro” were double-
coupled. The following side chain protection Strategy was employed; Ser' (But),
Gin’(Trityl), Arg®*(Pme or Pbi), Ser™' ™ (Trityl), Cys"(Trityl). Following assembly, the
25 N-terminal Fmoc-protecting group was removed by treating the Fmoc-peptidyl-resin with
in DMF. The amino-peptidyl-resin so obtained was acylated by treatment for 1.5-2hr at
70°C with 1.5-2 equivalents of 4',5"-dimethoxy-fluorescein-4(5)-carboxylic acid [Khanna
& Ullman, (1980) Anal Biochem. 108:156-161) which had been preactivated with
disopropylcarbodiimide and 1-bydroxybenzotriazole in DMF]. The
3¢ dimethoxyfluoresceinyl-peptide was then simultaneously deprotected and cleaved from the

resin by treatment with triffuoroacetic acid containing 5% each of water and triethylsilane.



Adamal ysin fam |y including for exanple TNF convertase The ability of the
conpounds to inhibit proTNFa convertase enzyne may be assessed io0 gsgf SQP 05
partially purified, isolated enzyne assay, the enzyne bei ng obtaine

the nmenbranes of THP71 as described by K. M Mhler et al., (1994) Nature
370: 218-220. The purified enzyne activity and inhibition thereof is

determ ned by incubating the partially purified enzyne in the presence or
absence of test compounds using the substrate 4',5'-Dinethoxy-fluoresceinyl
Ser. Pro. Leu. Ala. d n. Al a. Val . Axg. Ser . Ser. Ser . Arg. Q/s(4 (3 15

succi nimd-1-yl)-fluorescein)-NH2 in assd¢ buffer (50nmM Tris HCl, pH 7.4
containing 0.1% (wv) Triton X-100 and 2nM Cad 2), at 26C for 18 hours. The
anount of inhibition is determned as for MW 13 except hex 490nm and Xem
530nm wer erhiesdichethbixgfiacizstaintlepeptids way iolated b dvasorhdd, eMturatiohenilk Biekleii C

part of the substrate wag assembl ed on Fnoc- NH Rink- MBHA- pol ystyrene resin
ei t her narfibariapd Sitraiom nfpusetedaeppde Mes eeasiat Wi f<@-n=irimid fgtfbm!%acdmm

&E}\Ihﬁds I rt?wréé%e%gguro %Ylﬁﬁ;g&f@%’r op gésﬂﬁ %&Bﬁ%g éﬂfh gent

with at |1§ﬁﬁ¥:d%y‘ﬁ'ecﬁé d@nﬁgﬁ@uﬁa@%&ﬁs @cfeuErﬂaﬁf aThedr oaﬁ¢tdw@ruhafdﬁiféﬁse§a i and

Prot were doubl e- coupled. The follow ng side chal n protection strat egy was
enpl oyed: MALDIEEF MEand pryina 3aid analygis’ 12( Pnc or Pbf), Ser9' "o "(Trityl),
Cys13(Trityl). Follow ng assenbly, the 2s N-term nal Fnbc-protecting group
was renoved by treating the Fnoc-peptidyl-resin.with in DW. The

am no- pepiNSukalrshrasss obt ai ned vvas acylated by treatnent for 1.5-2hr at
70Cwith I'5-Z equivalents of 4',5'-dinethoxy-fluorescein-4(5)-carboxylic
aci d. [ Khanna The acRvigaaf tbepggmpumf tBe yevieation 20 Shibigory ei;gmwmage@n

preactivated wth c %% roxybe az I n
V- CThe. S0 e Asems TR A e pE wiSed 00 o BNALRIE B &5 ARG P efl.
depr otgct ethandsedoaatfitls bidQuitikere 4:254-D28Y(1098RI0RAL ofBiflobichf Chahkaget i
aci d containing 5% each of water and triet d}/I sil ane. 14SEP2005 -
274 (IQ(I!, 65%54-6601 and the antibodies described therein. The potency of compounds to
act as in.lnbltors against collagenases can be determined as described by T. Cawston and A.

Barrett (1979) Anal. Biochem. 99:340-345.

- 15 Inhibition of metalloproteinase activity in cell/tissue based activity

Test as an agent to inhibit membrane sheddases such as TNF convertase

The ability of the compounds of this invention to inhibit the cellular processing of
TNFo production may be assessed in THP-1 cells using an ELISA to detect released TNF
essentially as described K. M. Mohler et al., (1994) Nature 370:218-220. Ina similar
20  fashion the processing or shedding of other membrane molecules such as those described
in N. M. Hooper et al., (1997) Biochem. J. 321:265-279 may be tested using appropriate
cell lines and with suitable antibodies to detect the shed protein.

Test as an agent to inhibit cell based invasion

25 The ability of the compound of this invention to inhibit the migration of cells in an
invasion assay may be determined as described in A. Albini et al., (1987) Cancer Research

47:3239-3245.

Test as an agent to inhibit whole blood TNF sheddase activity

30 - The ability of the compounds of this invention to inhibit TNFa production'is assessed

in a human whole blood assav where LPS 1s used to stimulate the release of TNFa.



26 The di net hoxyfl uorescei nyl -peptide was isol ated by evaporati on,

trituration with diethyl ether and filtration. The isol ated peptldb4ﬁ£BZW5
reacted with 4-(N-nmal ei mi do)-fluorescein in DM containing

di i sopropyl et hyl am ne, the product purified by RP-HPLC and finally isolated
by freeze-drying from aqueous acetic acid. The product was characterised by
s MALDI - TOF M5 and ami no acid analysis. Natural Substrates The activity of -
t he conpounds of the invention as inhibitors of aggrecan degradation my be
assayed using net hods for exanple based @y the disclosures of EE C Arner et
al., 30 (1998) Csteoarthritis and Cartilage 6:214-228; (1999) Journal of

Bi ol ogi cal Chem stry, 274 10 6594-6601 and the anti bodi es descri bed therein.
The pot ency.phriHaMa unﬁﬁtsﬁxg)rh BfoddUbtBhé PirSnPaHietrs GO4@AENaSHRY Can be
“determ ned as described b Cawston and A. Barrett (1979) Anal. Bi ochem
99: 340- 345medimm @H?Nﬁ]t@@n’r bit arhenate] pmmﬂm a’as;ﬂomycim/ and glutarniak) ddd imsulmidhsed

conver t asepned 3w 2 G SBtest FamBetL IR RO A EPEIPTELS ToHiF B ©r Sfhe
cel lular procassPOG, AfhuiNR4IR 59@%@5@}% t@:sgﬁ%f’odaddih%@d’zdkﬂ i&b'q@bhl o

using an ELI'SA to detect released F essentl as descr
et al.,s (Wpl%ﬂrmﬂmnmzﬁlopg/nd) sEmH assaP (hehalebicontrolhef gitoed biiadg or

sheddlng of her nmenbr ane | e as, t hosg desc bed in
Fooper ot BRI v Be RS IR o T B ek gy G nRib b idhdRg The
appr opr | alfiatet el HRIAB T4 Poutd!bd APLCLRESEAA ESSLRY nﬂggﬁgﬁuegeggl |S.hte§ o

protein. Test as an agent -to inhi-bit cell I nvasi o
t he conpou@t0@rprmt fioi $0iminphtC brplaama etmivdzited (Siel Qbiud)r atdi stored in B6 Wedl plareaat

v SRRl R B ARy LI 1 (5000

Cancer Res
10

Test as an agent to inhibit in vitro cartilage degradation

The ability of the compounds of this invention to inhibit the degradation of the
aggrecan or collagen components of cartilage can be assessed essentially as described by
K. M. Bottomley et al., (1997) Biochem J. 323:483-488.

Pharmacoedyvnamic test

To evaluate the clearance properties and bioavailability of the compounds of this
invention an ex vivo pharmacodynamic test is employed which utilises the synthetic
substrate assays above or alternatively HPLC or Mass spectrometric analysis. Thisis a

20  generic test which can be used to estimate the clearance rate of compounds across a range
of species. Animals (e,g. rats, marmosets) are dosed iv or i)o with a soluble formulation of
compound (such as 20% w/v. DMSO, 60% w/v PEG400) and at subsequent time points
(e.g. 5,15, 30, 60, 120, 240, 480, 720, 1220 mins) the blood samples are taken from an
appropriate vessel into 10U heparin. Plasma fractions are obtained following centrifugation

25 and the plasma proteins precipitated with acetonitrile (80% w/v final concentration). After
30 mins at -20°C the plasma proteins are sedimented by centrifugation and the supemnatant
fraction is evaporated to dryﬁes's using a Savant speed vac. The sediment is reconstituted in
assay buffer and subsequently analysed for compowid content using the synthetic substrate
assay. Briefly, a compound concentration-response curve is constructed for the compound

10 undergoing evaluation. Serial dilutions of the reconstituted plasma extracts are assessed for



Test as an agent to inhibit whole blood TNF sheddase activity 30 The ability
of the conpounds of this invention to inhibit TNFa production is as$ds$Pdils .
in a human whol e bl ood assay where LPS is used to stinulate the rel ease of
TNFa. 1 4 SEP 2005 27 Heparinized (1 Qunits/m) human bl ood obtained from
volunteers is diluted 1:5 with nedium (RPM 1640 + bi carbonate, penicilli n,
streptonmycin and gl utam ne) and incubated .(160.1) wth 2041 of test
conmpound (triplicates), in DVSO or appropriate vehicle, for 30 mn at 37C
in a humdified (5%CO2/ 95%ir) incubator3g prior to addition of 20d LPS (E. 5
coli. 0111:B4; final concentration 10g/m ). Each assay includes controls of
diluted blood incubated with nediumalone (6 wells/plate).or a knowmn TNFa

i nhi bitor ﬁﬁp{ﬁ WREof d&:?ﬁo%ﬁ : &?% ’%tf’g%ﬂﬂ B 7C
(hum difi eg§w§ cubat (é)?:)no centri ugeaﬁ%%%ggﬁoém r m nﬂﬂ%&@%%g:]ugisteé

har vest ed u§ing-tH@incentrationtrespuhse nnye taldhg intd atoeantathe totdlfladned dihericmuaaeguent
anal ysis for TNFa concentration by ELISA .10 Test as an agent to inhibit in
vitro cartilage degradation The ability of the conmpounds of this invention
to inhibit the degradation of the aggrecan or coll agen conponents of
cartil age can be assessed essentially as described by K M Bottonl ey et
al ., (4199]n vii sment 323: 483-488. 15 Pharmacodynanmi c test To eval uate the
cl earance oropertles ang b|oavallab|I|ty of the conpounds of this invention
an ex vi vaesa pINE agento o ¢ is errpl oyed which utilises the synthetic

substrate as r fL | ysis.
This is a 20%5?1%@3@3@%‘”%.’5&% can e V588 ?!cjllg?% %?3m&%#b%ear g%ﬂr ate
of conpoufifige &I Bfefly, graicof male Wistar Alderley Park (AP) rats (180-210g) are do_sed
with compound (6 rats) or drug vehicle (10 rats) by the ai)propriate route e.g. peroral
10 (p.o.), intraperitoneal (i.ﬁ.), subcutaneous (s.c.). Ninety minutes later rats are sacrificed

AN-21]
LL!-.L-A

using a rising concentration 6f CO, and bled out via the posterior vena cavae into 5 Units
of sodium heparin/ml blcod. Blood samples are ixﬁmediatély placed on ice and centrifuged
at 2000 rpm for 10 min at 4°C and the harvested plasmas frozen at -20°C for subsequent
assay of their effect on TNFo preduction by LPS-sﬁniulated human blood. The rat plasma

15 samples are thawed and 175ul of each sample are added to a set format pattern m a 96U
well plate. Fifty ul of heparinized human blood is then added to each well, mixed and the
plate is incubated for 30 min at 37°C (humidified incubator). LPS (25u1; final
concentration 10p.g/ml) is added to the wells and incubation continued for a further 5.5
hours. Control wells are incubated with 25u1 of medium alone. Plates are then centrifuged

20 for 10 min at 2000 rpm and 200pl of the supernatants are transferred to a 96 well plate and
frozen at -20°C for subsequent analysis of TNF concentration by ELISA.

~ Data analysis by dedicated software calculates for each compound/dose:
Percent inhibition of TNFo= Mean TNFa (Controls) — Mean TNFo (Treated) X 100
25 ' Mean TNFa. (Controls)

Test as an anti-arthritic agent
Activity of a compound as an anti-arthritic is tested in the collagen-induced arthritis

(CIA) as defined by D. E. Trentham et al., (1977) J. Exp. Med. 146,:857. In this model
10  acid soluble native type II collagen causes polyarthritis in rats when administered in



of species. Animals (e,g. rats, marnosets) are dosed iv or po wwth a soluble
formul ati on of conpound (such as 20% w v. DVSO, 60% w v PEG400) and at
subsequent tine points (e.g. 5, 15, 30, 60, 120, 240, 480, 720, 12p0SpRpimns)
the bl ood sanples are taken froman appropriate vessel into 10U heparin.
Plasma fractions are obtained follow ng centrifugation 25 and the plasma
proteins precipitated with acetonitrile (80% w v final concentration). After
30 mins at -20C the plasma proteins are sedinented by centrifugation and the
supernatant fraction is evaporated to dryness using a Savant speed vac. The
sedinent is reconstituted in assay buffé&9 and subsequently anal ysed for
compound content using the synthetic substrate assay. Briefly, a conpound
concentration-response curve is constructed for the conpound 30 undergoi ng
eval uat i onFrepRid Rokhpletd b@nsaf StoliRir c8SAAGAd i tRchsPl &S HRANEX kit AeASindhie and
assessed for 1 4 S E P 2095 28 activity and the anount of conpound present
in the oripimalespl asma sanple is calculated using the
concentration-response curve wing into account the total plasma dilution
‘factor. 5 In vivo assessnment Test as' an anti-TNF agent The ability of the
conpounds Phsttaliah dotiLeiMde®acant €X vVivo TNFa inhibitors is assessed in the
rat Briefly, groups of nale Wstar Alderley Park. (AP) rats (180-210g) are
dosed swith chepatihel { eompewnd asrandngigcanedti agent ioabe asseysedessendaliippr opri at e

route e.g.,peroral to-{p. 0 ihtr r.itoneal, (i.p. ). g4bcut aneous (s.c.).
N ety et P Fife? olors) Bl KGR Raseath L5300 BERE IS ekBinbls
CO2 and bligel BagtceMilihet(B&scHBEd B BOHIDHRP & £2WaRhd283 p76NiDls  of sodi um
heparin/m bl ood. Bl ood sanples are i mediately placed on ice and

cent ri f ugdCI-EORTOSympesiuoy, Arostetdamatong16€ ¥hiPA8he harvested pl asmas frozen
at -20C for subsequent assay of their effect on TNFa production by
LPS-stinul ated human bl ood. The rat plasma 15 sanples are thawed and 1751 of

each sgnpleestheandaeiderhPhdschitd addftnBt pattern in a 96U
Activity of a compound as an anti-emphysema agent may be assessed essentially as

described m Hautamaki et al (1997) Science, 277: 2002.

i5

The invention will now be illustrated but not limited by the following Examples:

General analytical methods: "H-NMR spectra were recorded on either a Varian ""®nova
4OOMH2 or Varian Mercwy—WI%OMHz instrument. The central solvent peak of

20 chloroform-d (&y 7.27 ppm), dimethylsulfoxide-ds (6y 2.50 ppm) or methanol-ds (65 3.31
ppm) were used as internal references. Low resolution mass spectra were obtained on a

Agilent 1100 LC-MS system equipped with an APCI lonization chamber.



well plate. Fifty | of heparinized human blood is then added to each well,
m xed and the plate is incubated for 30 mn at 37C (humdified |ncqua3|§cpr21]g5
LPS (251; final concentration 10g/nm) is added to the wells and incubation
continued for a further 5.5 hours. Control wells are incubated with 25| of
medi um al one. Plates are then centrifuged 20 for 10 mn at 2000 rpm and 2001
of the supernatants are transferred to a 96 well plate and frozen at -201C
for subsequent anal ysis of TNF concentration by ELI SA 25 Data anal ysis by
dedi cated software cal cul ates for each c ound/ dose: Percent inhibition of
TNFa= Mean TNFa (Controls) - Mean TNFa (Treated) X 100 Mean TNFa (Control s)
Test as an anti-arthritic agent Activity of a conpound as an anti-arthritic
is tested in the collagen-induced arthritis (ClIA) as defined by D. E.
Trent ham egsa{mpLE277) J. Exp. Med. 14,:857. In this nodel 30 acid soluble
native type IT _collagen causes polyarthritis in rats when admnistered in 1
4 SEP 2005 29 Freunds inconplete adjuvant. Simlar conditions can be used to
i nduce arthritis in mce a i mtes. Test as an anti-cancer agent 5
Activity of a compound as.an @ncer agent nmay be assessed essentially
as described in 1 Fldler 78) Methods in Cancer Research 15:399-439,

' B4 line (described in B. Hibner et a

using for exarple
Abstract 28 19 Cl - EORTC™Synposi um Anst erdam June 16 - 19 1998). i 0
Test as an’y enphysenma agent

s 5-(Biphenvl-4-vloxymethyh-5-ethvl-imidazolidine-2.4-dione

- 4-Hydroxy-biphenyl (84 mg, 0.5 mmolj was added to 1-bromo-2-butanone (0.055 ml, 0.55
| mmol) and anhydrous potassium carbonate (35 mg, 0.69 mmol) in dry aceton (2.5 ml). The

Ly o
X;\/—,;O
8]

mixture was stirred for 2 hours at ambidient temperature, then diluted with ethylacetate

(2.5 ml). The supernantant was evaporated. The afforded oil was stirred at 75 °C overnight,
10 in a sealed vial,_ together with amnmorntin carbonate (290 mg, 3.0 mmol) and potassium

cyanide t79 mg, 1.2 mmol) in 50 % ethanol (3 ml). The resulting solution was pured out on

ethylacetate (20 ml), ether (10 ml) and water (15 mi), together WI_th saturated ammonium

chloride (aq, 2 ml). The organic phase was washed additionally oﬁcc with water (10 ml),

* then evaporated together with heptane to afford the title compound (112 mg, 0.36 mmol) as

15 a white solid in 72 % yield.

THNMR (300 MHz, DMSO-dg): & 10.57 (1H, bs); 8.00 (1H, s); 7.63-7.58 (4H, m); 7.43

(2H, m); 7.01 (2H, d); 4.07 (2H, dd); 1.67 (2H, m); 0.86 (3H, ).

LC-MS (APCI) m/z 311.1 (MH+).

20



Activity of a compound as an anti-enphysena agent nay be assessed
essentially as described in Hautamaki et al (1997) Science, 277: 2002. is
The invention will now be illustrated but not limted by the foll owlrgSEP 2005
Exanpl es: General anal ytical methods: 1H NVR spectra were recorded on either
a Varian Unitylnova 400MHz or Varian Nbrcury-VX 304MHz instrunent. The
central solvent peak of 20 chloroformd (3H 7.27 ppm, dinethyl sul foxide- d6
(SH 2.50 ppm) or nethanol-d4 (51 13.31 ppn) were used as interna
references. Low resol ution mass spectra were obtained on a Agilent 1100
LC- M5 system equi pped with an APCl ionization chanber. 1 4 SEP 2005 30
EXAMPLE A 5 5-(Bi phenyl -4-yl oxynet hyl ) -5-ethyl -i m dazol i di ne-2, 4-di one

4- Hydr oxy- bi phenyl (84 ng, 0.5 mml) was added to 1-brono-2-butanone (0.055
m, 0.55 mmol) and anhydrous potassium carbonate (95 ng, 0.69 mol) in dry
aceton (2.BXaMPLE® mixture was stirred for 2 hours at anbidient
tenperature, then diluted with ethylacetate (2.5 m). The supernantant was
evaporated. The afforded oil was stirred at 75 C overnight, 10 in a seal ed
vial, together w ni u bonate (290 ng, 3.0 nmol) and potassi um
cyani de ( u%éi“- ﬁmPﬂag% hanol (3 m). The resulting solution was
pured out on ethylacetate (20 M), ether (10 M) and water (15 nm),

toget her with saturated aanglun1chloride (ag, 2 nm). The organic phase was
washed additionally on i water (10 M), then evaporated together with
hept ane to afford t he t| conmpound (112 ng, 0.36 nmol) as is a white

solidin 72 %yhel d-OLH A} Mz, DMBO-d6): S 10.57 (11-1, bs); 8.00 (IH,
s): 7.63-7.54 m; ]7. H m; 7.01 (2H, d); 4.07 (2H, dd); 1.67 (2H,
m; 0.86 (3 RIH N - |

5

O

were synthesised according to the method described in Example 1

R R2 R3 Analysis

@— Me Me - m/z 311 (MH+)
NCO | Bt H ‘m/z 336 (MH+)
o )— |Me H m/z 331 (MH)

o )— | Me H m/z 322 (MH+)
NC—@— Bu H /z 364 (MH-)
Nc—©~ | Ph H m/z 384 (MH-)

M
;-n
O
7
2
¢4
ap

m/z 381 (MH+)

e

CN H m/z 338 (MH+)

O
CN /@ H /2 386 (ME+)
Br
—0

H | m/z 308 (MH+)

CN




LCGM5 (APCI) mz 311.1 (M#+). 20 1 4 SEP 20 D5 31 EXAMPLE 2 Conpounds with
the general fornmula R were synthesised according to the -nethod destyiSpdyrn
Exanpl e | RR2R3Anal ysis Me' Mem z 311 (M+) NcEtHm z 336 (M) ciMe' Hrnlz 331
(MS+) NeMeHM z 322 (M#+) NG -~~tBuHm z 3 64 (M+) NC -<D/ PhHM z 384 (M)
FMeHM z 3 81 (MH) F CNHrn/z 338 (MH#) CNHrn/z 386 (MB+) Br CNH fnz308(+) 1

4 SEP 2005 R Br

32
R R2 R3 - Analysis
Br /@ H m/z 393 (ME+)
O/
Br | /@\ H miz 443 (MEL+)
, Br
Br —@ H | m/z363 (MH)
OMe /@ H m/z 343 (MH+)
. g O/ ) .
OMe /@\ H m/z 393(MEH+)
. Br
OMe —@ H m/z 313 (ME+)
Me /@\ H m/z 327 (ME)
0/
Me Q H m/z 377 (MH+)
Br
Me — ) |u m/z 297 (ME+)
H | /@\ H m/z 313 (MH-)
0/
H /@L H m/z 363 (MH+)
Br
H -@ H m/z 283 (MH+)
o}
M m/z 281 (MH+)
cz—-@—o N" "w
o
Q\ Me H m/z 303 (MH+H)Y




Br

Br OVe OMe OMe Me Me Me H H H cl
mz 443 (M#) H iz 363 (M) H nmiz343(M#) HHHHHHH

32 R3 - J Analysis HJ mz 393 (M+) H

33
f{ R2 R3 Analysis
FF
) | Me H mz 365 (MH+)®
F
o~ ) | e H m/z 326 (ME)
F——@— Me H | m/z 315 (MEH®
i M H n/z 354 o
)L e z (MH+)
N
- /@ Me H m/z 327 (MEH)
\0 . .
£y
o~ )= |E H m/z 341(MH+)
FF .
—)— |E H m/z 378 (MEH)D
F : .
/Q | Et H m/z 340 (ME+H)®
o
F
Fﬁ/“@\ Et H m/z 395 (MH+)®
F
4}\ Et H w/z 317 (MEHM
i -
%—@— Ph H m/z 426 (MHH)®
F
\-h{ {Bu 5 m/z 340 (MEHD
/O—Q— tBu H m/z 368 (MH+)"
F;/Q tBu H m/z 406 (ME+)®
F
F
)[_Q. {Bu 11 m/z 407 (MEH)®
F
@— Lo |H m/z 360 (MH+)®

@. For NMR-data see experimental part.

14 SEP 7005



Hmz 393(M#) mz 313 (M) mz 327 (M) miz 377 (M) niz 297 (M) niz

313 (M) miz 363 (M) mz 283 (M#) miz 281 (M#) nlz 303 (N4H+)CEE me
1 4 SEP 2005 33 R R2R3Analysis FF Ne Hilz 365 (MHH) (1) F Mehiz 326° Chid)
MeHN z 315 (MH+) (') MeHm z 354 (MH+) (1) MeHm z 327 (MH+) (') D

34

5-[1-(Biphenvi-4-vloxv)-ethvylj-5-methyl-imidazolidine-2.4-dione
LC-MS (APCD) m/z 311.2 (MH+).

5 _5-(4-Cyano-biphenyl-4-vloxvmethyl)-5-ethvl-imidazolidine-2.4-dione

LC-MS (APCI) m/z 3362 (MH-).

5—(4’—Chloro—biphenyl—4—vloxvmethvl)-S-methvl-imidazolidine—2,4—dione
LC-MS (APCI) m/z 331.2 (IVIH+).

10
-5-meth l_-imidazolidine-z 4-dione

LC-MS (APCI) m/z 322.2 (MH+).

5—(4’-Cvano-biphenvl-4~vloxvmethv])'-S—tert-butvl-imidazolidine-—.’!.4-dione
15 LC-MS (APCI) m/z 364 (MH+). .

5~-(4’~Cvano-biphenyl-4-vioxvmethvl)-S-phenvi-imidazolidine-2.4-dione
LC-MS (APCI) nvz 384 (MH+).

20 S—Methvl—5—[4—(4—triﬂuoromethv]-phenoxv)-phenoxvmethvﬂ-imidazolidine—2.4-dione

LC-MS (APCI) m/z 381.4 (MEH+).

5-(4-Cvang-phenoxymethyl)-5-(3-methoxy-phenvlh)-imidazolidine-2.4-dione

LC-MS (APCI) m/z 338.2 (MH+).

5-(4-Cvano-phenoxvmethyl})-5-(3-bromo-phenvi}-imidazolidine-2.4-dione

LC-MS (APCI) nvz 386.1 (MH+).




\ / EtHmz 341 (MH#)(
Et HmM z 395 (MH+) (') F
Hmz 340 W) (1) ON

) FF Hz 378 (M#) (') Et. EtHmz 340 (M) (i)
Et Hlz 317 (M+) (') 5 F E PhHm z 426 (M) (1) gt
\ / tBuHM z 368 (MH+) (') F tBu Hniz 406 (MH) (")

F

sr_EﬁLﬁﬂ%

tBuHM z 407 (M) (') \DHmM z 360 (M+)~1} (l): For NMR-data see experinental

part. 1 4 SEP 2005 34
5-[I-(Bi phenyl - 4-yl oxy}-ethyl]-5-nethyl-imdazolidine-2,4-di one

15

20

35

5-(4-Cyano-phenoxymethyl)-5-phenyl-imidazolidine-2.4-dione
LC-MS (APCI) m/z 308.1 (MH+).

5-{(4-Bromo-phenoxymethyl)-5-(3-methexy-phenyl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 393.1 (MH+).

- 5-4{4-Bromo-phenoxymethyl)-5-(3-bromo-phenyl)-imidazeolidine-2.4-dione

LC-MS (APCI) m/z 442.9 (MH4).

5-(4-Bromo-ph enoxvmethvl)—S—phenSfl-imidazolidine—ZA-dione

LC-MS (APCI) m/z 363.1 (ME).

S~(4-Methoxy—phenoxvmethvl)—S-G-methoxv-phenﬂ)—imidazolidine-2.4—dione
LC-MS (APCI) m/z 343 .2(MH+).

5-(4-Methoxv-phenoxvmethyl)-5-(3-bromo-phenvl-imidazolidine-2.4-dione
LC-MS (APCI) m/z 393.2 (MH+).

5-(4-Methoxy-phenoxym ethvl)—5-phenv]—imidazo]idine-2,4—dione
LC-MS (APCI) m/z 313.2 (MH+).

5-(. 4-Methvl-phenoxvmethvl)-5-(3-methoxv—phenvl)—imidazolidin e-2.4-dione

LC-MS (APCD) m/z 327.1 (ME+).

5-(4-Methvl-phenoxvmethv-5-(3-bromo-phenyl)-imidazolidine-2.4-dione

LC-MS (APCI) m/z 377.1 (MH+).

5-(4-Methyl-phenoxvmethvl)-S-phenvl-imidazolidine-2,4-dione -

LC-MS (APCI) nv/z 297.1 (MH+).




LCGMs (APCl) mz 311.2 (MH). s 5-(4'-Cvano

bi phenyl - 4-yl oxynet hyl ) - 5-et hyl --i m dazol i di ne-2, 4-di one LC M5 (APC“ Sﬁ# 2005
336.2 (MH).

5- (4" - Chl or o- bi phenyl - 4-yl oxynet hyl ) - 5- net hyI -im dazolidine-2,4-dione LC M
(APCl) mz 331.2 (MH). 10

5-(4' - Cvano- bi phenyl - 4-yl oxynet hyl ) - 5- net hyl -i m dazol i di ne- 2, 4-di one LC M5
(APCl) mlz 322.2 (MH).

5- (4' - Cyano- bi phenyl - 4-yl oxynet hyl )-5-te5é- butyl -i m dazol i di ne-2, 4-di one 15
LC-Ms (APCl) mz 364 (M—|+)

5- (4' - Cyano- bi phenyl - 4-yl oxynet hyl ) - 5- phenyl - i ni dazol i di ne- 2. 4-di one LC- MBS
(APCl) mlz 384 (MH). 20 5-Met hyl -5-14-(4-trifluoronethyl-phenoxy) -

henoxymnet hyl | -i m dazol i di ne-2,4-dione LC-Ms (APCl) mz 381.4 (MH).

5-(4-C) 7ano-p h enoxynethyl) - 5- (3-metho xy phenyl)-| mdazol I di ne-2. 4-di one
LC W6 _{ APGlpnl vt -

5- (4- Cyando- e-2.4-di one LC M
(APCl) nniig- m(APclvlmf)zm 74(1@@)2005 35
5- (4- O, ano- phenoxynet hyl )'- 5- phenyi -i mi dazol i di ne-2. 4-di one LC M5 (APCl)
mz 308.1 (M+). 5-(4-Brono- phenoxyrrethyl) 5-(3-m

et hoxy; ph%r‘iyh‘? -ol:{g]m% Zq e fy gromo—p eny —mndazolh%me-z(ti glnze iz 393.1 (M),

LC-MS (APCI) m/z 363 (MH~).

5-Ph enoxvmethv]-S-phenvl—imidazolidine—2,4-di0he
LC-MS (APCI) m/z 283.2 (MH+).

10

6-(4-Chloro-phenoxv)-1.3-diaza-spiro[4.4lnonane-2 4-dione
LC-MS (APCI) m/z_28'1 (MH+),

5-Methvl]-5-[{ 4-thi0pﬁen-2-vl—ph enoMethyl)—imidazolidine—2.4—dione

15 1-(4-Thien-2-ylphenoxy)acetone (114 mg, 0.49 mmol), sodium cyanide (40 mg, 0.81
mmol), ammonium carbonate (272 mg, 2.85 mmol) water (5 mi) and ethanol were mixed
and heated at 80 °C for 10 hours. After cooling the reaction mixture was treated with
watef, the solid was filtered off and dried to give 105 mg product.

LC-MS (APCI) m/z 303 (MH+).

20 'HNMR (DMSO-dg): & 1.31 (SH, s); 3.95, 4.10 (2H, abg, /=9.8 Hz); 6.95 (2H, d); 7.08

(14, dd); 7.37 (1H, d); 7.45 (iH, d); 7.55 (2H, d); 8.03 (1H, s).

The startingmaterials were prepared as follows:

25, 1-(4-Iodophenoxy)acetone
4-lodophenol (4.9g, 22 mmol) was stirred together with potassium carbonate (4.7 g, 33
mmol), chloroacetone (4.5 ml, 55 mmol) and acetone at reflux for 18 hours. The reaction

mixture wag poured into water (100 mL), extracted with ethyl acetate (3 x 50 mL), the



5- (4- Brono- phenoxynet hyl ) - 5- ( 3- br ono- - phenyl ) -i m dazol i di ne- 2, 4-di one LC- M5
(APCl) nmlz 442.9 (MH), 10 1 P 2005
5- (4- Brono- pbeno) . - ynet byl ) - 5- phenyl -i m dazol i di ne- 2. 4-di one LC- M5 %2509
rniz 363.1 (MH). 5-(4-Metbox) p

henaxymet hyl ) - 5- ( 3- met hoxy- phenyi ) -i m dazol i di ne-2.4-dione LCM (APCl) mz
343. 2( M), 15 5-(4-Meth oxy-p hen oxynethyl)-5-(3-b ro no-phenyl)-i m d-
azoli din e-2.4-di one LC-M (APClI) mz 393.2 (MH). 5--(4-Methoxy-
henoxvnet hyl ) - 5- phenyl -i m dazol i di ne- 2, 43di one 20 LC-M5 (APClI) m(z 313.2

(MH) . 5-(4-11Met hyl -ph

enoxynet hyl ) - S- ( 3- met hoxy-phenyl ) -i mi dazol i di ne-2,4-dione LC- M (APCI) mz
327.1 (M#). 25 5-(4-Methyl-p

henoxv et dxytaytsSwéra-Heine meshbd rdrle-avet sadiai stiphete2and-aizpaated. THYedMRCvs M z
377.1 (M#). 544-Met hyl - phenoxynet hyl ) - 5- phenyl -irni dazolidin a-2,4-d ione
LC- M5 ( AR@rifiedyty fash, qmﬂegfap\fmshmt@d@l@n@nﬂ;@mt hy1- 5-

3- h - [ )-1.m |.di -2,4 . di LC- M5 (-APCI mz 313.2 (MH#). 5
3 et hoor RGO ET desel L2, 4 dione LC S (A°CH) nfz 9152 (W)
363 ()15t RMIR (CDCRY SR rE SRz BRes [ %7 37 fordlipne  LO NS (APO)

mz 283.2
5

1-(4-Thien-2-ylphenoxy)acetone
1-(4-Iodophenoxy)acetone (192 mg, 0.69 mmol) was treated with thiophen—f»l-Boronic acid
(102 mg, 0.79 mmol), [1,1 ’-bis.(diphenylphosphjno)ferrocene]dichloro pa_lladium (ID
complex with dichloromethane (1':1)_(36 mg), dimethylformamide (12 mL) and ammoniwm
10 acetate (135 mg) were stirred together at 80 °C for 3 hours. After cooling the reaction
mixture was treated with dilute hydrochloric acid and extracted into ethyl acetate. The
product was purified by flash chromatography on silica, eluting with 50 % ethyl acetate :
iso-hexane to give 114 mg product. a
LC-MS (APCI) m/z 232 (MH+).
15
The following compounds were prepared as described in the synthesis of 5—meth_];'l—5-[ (4~
thien-2-ylphenoxy)methyl]imidazolidine-2,4-dione
S-Methvl-s-(4‘-( triﬂuoromethvl—biphenvl-4jl(_)mrmgt_hyl)-imidazolidine—2.4—dione
20 LC-MS (APCI) m/z 365 (MH+). _
'H NMR (DMSO-dg): & 1-.46‘(3H, s); 4.05, 422 (2H, ABq, /=9.9 Hz); 7.04 (2H, d); 7.61
(2H, d); 7.04, 7.61 (4H, ABg, J=9.8 ﬂz).

" 5-(4'-(Methoxv-biphenvi-4-vioxymethvl)- 5-methvl -imidazolidine-2.4-dione
25 LC-MS (APCI) m/z 326 (MH+).

5-(4'-(Fluoro-biphenvl-4-vloxymethvi)- 5-methvl -imidazolidine-2.4-dione
LC-MS (APCI) m/z 315 (MH+).
"H NMR (DMSO-dg): 6 1,45 (3H, s); 4.02, 4.20 (2H, abq, /=9.5 Hz); 6.99 (2H, d); 7.12




z0 6-(4-Chl oro-phenoxy)-1. 3-di aza-spiro 14, 41n onane-2,4-dione LC M5 (APCl)
mz 281 (M#). 5-Meth 1-5- 4-thio hen-2- 1- heno eth 1

-im dazolidi ne-2. 4-di one 15 1-(4-Thi en-2-yl phenoxy) acetone (114 ng,‘b4§5PIM5
mol ), sodium cyanide (40 ng, 0.81 nmmol), anmonium carbonate (272 ng, 2.85
mmol) water (5 m) and ethanol were m xed and heated at 80 C for 10 hours.
After cooling the reaction mxture was treated with water, the solid was .
filtered off and dried to give 105 ng product. LC-Ms (APCI) mz 303 (MH).
20 "H NWVR (DMSO-d6): 5 1.31 (3H, s); 3.95, 4.10 (2H, abqg, J=9.8 Hz); 6.95
(2H, d); 7.08 (1H, dd); 7.37 (1H, d); 7385 (1H, d); 7.55 (2H, d); 8.03 (1H,
s). The startingmaterials were prepared as follows: 25.

1- (4- 1 odophenoxy) acet one 4-1 odophenol (4.9g, 22 nmmol) was stirred together
wi th potassj.u rb te (4.7.9,.33 mol), chloroacetone (4.5 nl, 55 mmol)
and acetodghéggﬁgpﬂggﬁﬁﬁfﬁi%cﬂguygz The reaction mxture was poured into
water (100 nL), extracted with ethyl acetate (3 x 50 nL), the 1 4 SEP 2005
37 extracts were brine washed, dried over sodi um sul phate and evapor at ed.

The resi d%%%-mk!@* lii.deibyo-ixhﬁﬁfigﬁhanét-;;gl@&f@%%bg#é rﬂj@gf-&&ta;gide

di chloro ; P X : (3H, s);
4.51 (2H, IL)-MS(ABCH2H/z 394 (MHSY. (2H, d). 5 1-(4-Thien-2-ylp h enoxy) a
ceton e 1-(4-1odophenoxy)acetone (192 , 0.69 Mol ) was treated with,

t hi ophén- 2 H&M}hﬂ%\@ﬁﬂﬁ): 8 1.46 (3H, s); 2.14 (3H, 5); 2.15 (1H, s5); 4.05, 4.20 (2H, abqg, /=9.6

Hz); 7.00 (2H, d); 7.28-7.40 (3H, m); 7.46 (1H, bd); 7.53 (2H, d); 7.78-7.81 (1H, m).

3-(3 '-(Methoxv-biphenyl-4-vioxymethyl)- 5-methvl -imidazolidine-2.4-dione
LC-MS (APCI) m/z 327 (MHE+). . '

10 'HNMR (DMSO-de): & 1.45 (3H, s); 3.83 (3H, s5); 4.04, 420 (2H, abg, J=9.6 Hz); 6.85
(1H, dd); 6.99 (2H, d); 7.08 (1H, m); 7.12 (1H, d); 7.30 (1H, t); 7.53 (2H, d).

5-FEthvyl-5-{(4"-( methoxv—biphenvl-ét-y]oxvmethvl%iﬂﬁﬂazoiidine-2.4«dione
LC-MS (APCI) m/z 341 (MH+).

15 "HNMR (DMSO-dg): & 0.48 (3H, 1); 1.56-1.74 (2H, m); 3.77 (3H, s); 3.97, 4.11 (2H, abq,
J=10.0 Hz); 6.94-7.00 (4H, m); 7.49—7.54 (4H, m); 7.97 (1H, s); 10.71 (1H, brs)

5-Ethvl-5-{4"-(trifluoromethvl-biphenvi-4-vlexvmethvl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 378 (MH+). -

20 'HNMR (DMSO-dg): & 0.83 (SH, t); 1.66 (2H, oct); 4.01, 4.14 (2H, abg, J=5.8 Hz); 7.04
(2H, d); 7.67 (2H, d); 7.75 (2H, d); 7.84 (2H, d); 8.01 (1H, s); 10.75 (1H, bs).

5-Ethvl-5<3'-{methoxv-biphenvl-4-vloxvmethvh-imidazolidine-2.4-dione
LC-MS (APCT) m/z 340 (MH+).

25 'HNMR (DMSO-de): 8 0.83 (3H, t); 1.65 (2H, oct); 3.76 (3H, s); 3.97, 4.10 (2H., abg,
J=9.7 Hz); 6.93-6.99 (3H, m); 7.49-7.53 (3H, m}; 7.99 (1H, s); 10.74 (1H, bs).

5-Ethvl-5-(4'-(trifluoromethoxy-biphenvl-4-vlexvmethyl}-imidazolidine-2.4-dione
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(102 mg, 0.79 mmol ), [1,1"-bis(di phenyl phosphi no)ferrocene]dichloro
palladium (11) conplex with dichloronethane (1:1) (36 ny), P 2005
di met hyl formam de (12 nmL) and ammoniumio acetate (135 ng) were stlrre§ﬁ
together at 80 C for 3 hours. After cooling the reaction mxture was
treated with dilute hydrochloric acid and extracted into ethyl acetate. The
product was purified by flash chromatography on silica, eluting with 50 9% -
ethyl acetate : 1iso-hexane to give 114 ng product. LC-MS (APClI) rn/z 232
(MH). 15 The follomjng conmpounds were pregpared as described in the
synthesis of 5-nethyl-5-[(4- thien-2 ylphennoxy)nethyl]im dazoli dine-2,

4-di one 5-Methyl-5-(4"-(trifl uoronethyl-biph enyl-4- yloxynlethyl)-lnldazol
dine-2.4-dione 20 LC-Ms (APCI) mz 365 (MH#). "H NVR (HMSO-do): 5 1.46 (3H,
s); 4.05, mmeme) F@89 (3H)1); 7.564. 7(42(EIH di),41)0§4,13((2ﬂ atd) /=70.9#z);7. 61
(4H ABq, J=9. Hz g& Met hoxy- bi phen 4-yl oxymet hvl ) - 5- et hyl

-i m dazol |'60hézfid])a 46r3H, dx 1.4, I (&PLiebq, 9355) (M3LH, s); 10.72 (1H, bs).
5-(4' - (Fl uoro- blphenyl 4- vonynethyI) 5- nethy1 -i m dazol i di ne- 2, 4- di one
LC-Ms (APCl) mlz 315 (M#). "H NWR (DMS 0-d6): 8 1.45 (3H, s); 4.02, 4.20

()ZH apg. iE?ln%—éi_ﬁ) etfoptten( 2 ‘dl-pﬂ)moiwﬁéh%)fkm%&n%%?eiﬁ_éi%h‘e t); 7.50 (2H,

7.55 (m

N- (4" - (s4- Nt @Epm%pm (rmpta,am i di n-4-yl net hoxy) - bi pheny! 3-vl|-acetam de
LC M5 (APCI) rriz 35 NVR (DVMBO-d6): & 1.46 (3H, s); 2.14 (3H,
s); 2.15 (HM(DMSB-%MBZDSZ{@H{ tadgy4-3.79 (BH, m); 3.97, 4.12 (2H, abg, J=10.0 Hz);

6.95 (2H, d); 7.08 (1H, dd); 7.37 (1H, dd); 7.44 (1H, dd); 7.55 (2H, d); 7.98 (1H, s); 10.67
(1H, s)-

10 SePﬂenvl-S—(4'—(I;riﬂuoromethvl—biphenvl-4-vloxvmethvl)-imidazo]idine-—l.,#dione
LC-MS (APCI) m/z 426 (MH*). _
'H NMR (DMS_O—ds)E 5 4.21, 4.62 (2H, abq, J~1 O.I Hz); 7.10 (2H, d); 7.38-7.47 (3H, m);
7.61-7.69 (4H, m); 7.76, 7.84 (4H, abq, ./=8.8 Hz); 8..7.6 (1H, s); 10.92 (14, bs).

15 5-tert-Butyl-5-(4-pvyridin-3-vl-phenoxymethvl)-imidazolidine-2.4-dione
L.C-MS (APCI) m/z 340 (MH-). |
'H NMR (DMSO-de): 3 1.02-(SH, s); 4.15, 4 36 (“H, abg, /=9.9 Hz); 7.10 (2H, d); 7.70-
7.75 (3H, m); 8.08 (1H, s); 8.39 (1H, dd); 8.65 (1H, dd); 9.00 (1H, s).

0 S-tert -Butvil-5-(4'-methoxy-biphenvyl-4-vioxvmethyh-imidazolidine-2.4-dione
LC-MS (APCI) nv/z 3687 (I\ﬂ-lﬂ. .
"H NMR (DMSO-de): & 1.01 (9H, s); 3.76 (3H, s); 4.10, 4.31 (2H, abq, J=9.7 Bz); 6.95-
7.01 (4H, dd); 7.48-7.55 (4H; dd);'8.05 (1H, s); 10.59 (1H, bs).

25 S-tert -Butyl-5-(3'-trifluoromethyl-biphenyl-4-vloxymethvl)-imidazolidine-2.4-dione
LC-MS (APCI) m/z 406 (MH+). -
'H NMR (DMSO-dg): 8 1.01 (94, s); 4.14, 4.35 (2H, abg, J=9.6 Hz); 7.06 (2K, d); 7.65-
7.69 (4H, m); 7.89 (1H, s); 7.93 (1H, 1); 8.08 (1H, s); 10.65 (1H, s).




Hz); 7.00 (2H, d); 7.28-7.40 (3H, m; 7.46 (1H, bd); 7.53 (2H, d); 7.78-7.81
(I'H, m_ 5.(3 -(2!"1| ethoxy-bi phenyl - 4- pi oxynet hyl )- 5-net hyl SER.7005
-imdazolidine-2,4-dione LCM (APCI) mz 327 (MH#). 10 'H NI\/R(DI\/Eé}(lJ:‘g) &
1.45 (3H, s); 3.83 (3H, s); 4.04, 4.20 (2H, abqg, J=9.6 Hz); 6.85 (IH, dd);
6.99 (2H, d); 7.08 (IH m; 7.12 (1H, d); 7.30 (1H, t); 7.53 (2H, d).
5- Et hyl - 5- (4' - (et hoxy- bi phenyl - 4-yl oxyni ethyl)-iraidazoli dine-2,4-dione.
LCMs (APCl) ni/z 341 (ME+). 15 "H NWR (DMSO-d6): 5 0.48 (3H, t); 1.56-1.74
(2H, m; 3.77 (3H, s); 3.97, 4.11 (2H, g, J=10.0 Hz); 6.94-7.00 (4H, m;
7.49-7.54 (4H, m; 7.97 (1Fl, s); 10.7T%(1H, brs)
5-Ethyl -5-(4"'-(trifluoronethyl-bi phenyl 4-yl oxym et hyl ) 4m dazol i di ne- 2, 4-di
on e LC—I\/B(APCX) mz 378 (MH). 20 HNI\/R(DI\/BOdG) b 0.83 (3H, t); 1.66
) H. ab ) 4 . . 1..67 de); 7.75
. : - . (meth
0X- y b|p @%—M wﬁmgiy |n2|dazol i dine-2,4-dione LGM (APCl) nmz
340 (MH). I?Dl\/BC)d 8)4083(3H t); 1.65 (2H, oct); 3.76 (3H, s);
3.97, 4. mm&odg%l E3IfEBI 5)5493 A300H Hlq, I¥10. (7}&9»77075,37«5@%%@ 7.99
(1H, s); 10.74 (1H, bs 5- Et - 5- &iétrlfluoro met h
v br vt Hei- b 0 S0 Hishy OB BLEA G Gahe T r* T4Q (AD T
,-.1-, ~0C /il -LA 1 4 SEP 2005 39 1H NWVR (DVMSO-d6): 8 0.84 (3H, t);
1.56-31. 74 (2H, m; 4.00, -4.13 (2H abqg, J=10.9 Hz); 7.01 (2H, d); 7.40 (2H,

d; 7.6 Biphen! i i ﬁ%mﬁbg?elgzll—?cﬁoﬂém’ bs). 5-Ethyl-5-f
(4-thio =2, 4-

LC-MS (APCI) m/z 360 (MEH). .
'H NMR (CDs0D): 8 4.41,4.71 (2H, ABq, /=9.7 Hz); 7.02 (2H, d); 7.28 (1H, 1); 7.39
(2H, 1); 7.55 (2H, d); 8.14 (2H, d); 8.81 (24, d).

EXAMPLE 3

Compounds with the general formula
O
R2
S ' N_H
2
R3 H
R 0}

were synthesised éccording to the method described in Example 1

. 15

R R2 Analysis @

@ Me m/z 313 (MH+)

F7:<o C Me m/z 397 (MH+)




s LGM (APCJ) mz 317 (MH). "H NWR (DVSO-d6): S 0.82 (3H, t); 1.54-1.74
(2H, m; 3.97, 4.12'(2H, abqg, J 10.0 Hz); 6.95 (2H, d); 7.08 (IH, qd,)SEpﬁ[]gg?
(1H, dd); 7.44 (IH dd); 7.55 (2H, d); 7.98 (1H, s); 10.67 (1H, s).

5- Phenvl -5-(4'-(triflu orometh

yl - bi phenyl - 4- vl oxynet hyl ) -i m dazol i di ne-2, 4-dione LC M (APCl) nlz 426
(MH). "HNWR (DVBO-d6): S 4.21, 4.62 (2H, abg, J=10.1 Hz); 7.10 (2H, d);
7.38-7.47 (3H, m; 7.61-7.69 (4H m; 7.76, 7.84 (4H, abqg, J=8.8 Hz); 8.76
(1H, s); 10.92 (1H, bs). 15 41

5-tert-Rutyl-5-(4-pyridi n-3-y| - phenoxynet hyl ) -i ni i dazol i di ne- 2. 4-di one

LC-Ms (APCl) mz 340 (M—|+) "H NI\/R(DIVISOd6) S 1.02 (9H, s); 4.15, 4.36
(:"H, abq,( J9.9 Hz 10 (2H, d); 70- 7.75 (3H, m; 8.08 (IH s); 8.39
(IH dd); 8 5% NM ~d@af889hn?@ﬂ%%ﬁ11:@)‘f 20

5--tent-Butyl-5-(4"-nethoa' y- bi phenyl - 4-yl oxynet hyl ) -i m dazol i di ne- 2. 4- di one
LC-Ms (APCl) mz 368 (MH). H NVR (DMSO-d6): S 1.01 (9H, s); 3.76 (3H, s);

4. 10, ;t 3 ifiliboltifthe 27448k 55 (4H dd): 8.05
S

- But yl - L@- DII))ﬂhMEImM-Ibi)phenyl 4-yl ox)rnet hyl)-inmi dazol i di ne- 2, 4-di on

e LCM Agg\l{gniz 406 (MH). 'H NVR (DVSO-d6): S 1.01 (9H, s); 4.14, 4.35

(2H, aqu, (@\}1807@6083 1361 (3H) 5); 3.28%2H75)6 9. 344N, i) 7.47. @8, 01AH604H, ;93

(B 1% 9% B R ooy by S a0 10 1

-imdazalidine-2.4-dicae LCM (APCl) mz 407 (MH). "H NWR (DVMBO-d6): S
1.03 (9H, s); 4.15, 4.36 (2H, abqg, J-10.0 Hz); 7.07, 7.68 (4H, abq,
The startingmaterial was prepared as follows: .

10 1-(1,1'-biphenyl-4-ylthio)propan-2-one
1-[(4-bromophenyl)thio]propan-2-one (357 mg, 1.46 mmol) was treated with phenyl
boronic acid (231 mg, 1.89 mmocl}, [1,1°-bis(diphenylphosphino)ferrocene]dichloro
palladium (II) complex with dichloromethane (1:1) (3'6'mg), toluene (20 ml), methanol
(7.5 ml), saturated sodium carbonate solution (3.5 ml) and were stirred together at 80 °C

1s for 18 hours. After cooling the reaction mixture was treated with dilute hydrochloric acid

~ and extracted into ethyl acetate. The product was purified by ﬂash chromatography on
silica, eluting with 25 % ethyl acetate : iso-hexane to give 277 mg product. _
GC/MS m/z: 242 [M ™).
'H NMR (CDCls): 8 2.33 (3H, s); 3.73 (2H, s); 7.37 (1H, s); 7.42-7.48 (4H, m); 7.54-7.59

20 (4H, m).

The following compounds were prepared as described in the synthesis of 5-{(1,1"-biphenyl-
4-ylthio)methyl] -5-methylimidazolidine-2,4-dione

25 4'-{[(4-methv]-2.5-dioxoimidazolidin-4-yvIymethyl|thio}-1.1'-biphenyl-4-carbonitrile

The starting material, 4'-[(2-oxopropyljthio]-1;1"-biphenyl-4-carbonitrile, was prepared as
described in the synthesis of 1-(1,1'-biphenyl-4-ylthio)propan-2-one.

'H NMR (DMSO-ds): 8 1.37 (3H, s); 3.30 (2H, s5); 7.45, 7.67 (4H, abg, J=7.5 Hz); 7.88
(4H, q); 7.99 (1H, s); 10.75 (1H, bs).



J8.9 Hz); 7.76, 7.84 (4H, abqg, J 8.9 Hz); 8.08 (IH, s); 10.67 (IH s). 5
5-(Bip henyl-4-yl oxymethyl)-5-pyrid in-4-yl-i m d azoli di ne-2,4gq qu@ﬂﬁ
LC-Ms (APCl) rn/z 360 (MFGt). . "H NWR (CD30D): S 4.41, 4.71 (2H, ABqg, J-9.
Hz); 7.02 (2H, d); 7.28 (IH, t); 7.39 (2H, t); 7.55 (2H, d); 8.14 (2H, d);
8.81 (2H, d). 10 EXAVPLE 3 Conpounds with the general fornula . 13 were

synt hesi sed according to the nmethod described in Exanple 1 RR2Anal ysis (1)
C--Meni/z 313 (MH#) me "M F Memz 397 (M-i+) F- - FO_\ / 1 4 SEP 2005 41
(1): For NVR-data see experinental part. 5-1(1, 1 -biphen

- 4=yl t hi o) met hyl {-5-net hyl i mi dazol i di ne-42 4-di one LG MS(APClI) niz 313
(MH). 5 1H NWR (DMBSO-d6):'S 1.36 (3H, s); 3.28 (2H, s); 7.34 (1H, t); 7.44
(4H, t); 7.60 (2H, d); 7.64 (2H, d); 7.97 (IH, s); 10.74 (1H, bs).

5-methyl-5-{({4'-[{triflueroemethvl)oxv]-1.1'-biphenyl-4-vilthio)methvllimid azolidine-

2.4-dione

The starting material, 1-({4"-[(trifluoromethyl)oxy]-1,1'-biphenyl-4-yl} thio)propan-2-one,
5 was prepared as described in the synthesis of 1-(1,1'-biphenyl-4-ylthio)propan-2-one.

LC-MS(APCI) m/z very weak 397 (MH+).

'H NMR (DMSO0-dg): & 1.33 (3H, s); 3.29 (2H, s); 7.42-7.45 (4H, m); 7.61 (2H, d); 7.77

(2H, d); 7.99 (1H, s); 10.75 (1H, s).



The startingmaterial was prepared as follows: 10
1- (1, 1' - bi phenyl -4yl t hi o) propan-2--one |--[(4-bronmophenyl)thioj prop S 195]](3
(357 ng, 1.46 mmol) was treated with pfaenyl boronic acid (231 ng, 1 £ 5
mmoi ), [1, 1" -bis(di phenyl phosphi no)ferrocene]dichloro palladium(Il)
compl ex with dichloromethane (1:1) (36 ng), toluene (20 m ), nethanol (7.5
nil), satClABdSsodi um carbonate solution (3.5 m) and were stirred together
at 80 C 15 for 18 hours. After cooling the reaction m xture was treated with
di l ute hydyaghiofihin g&ci d and extracted into ethyl acetate. The product was
purified by flash chromat ography on silica, eluting with 25 %ethyl acetate
. iso-hexane to. give 277 ng product. GO MS nfz: 242 [M. "HNWR (CDCls): 5
2.33 (3H, s); 3.73 (2H, s); 7.37 (IH, s); 7.42-7.48 (4H, m; 7.54-7.59 20
(4H, m). The follow ng conpounds were prepared as described in the synthesis
of 5-1(1,1 '-biphenyl- 4
yyl t hi 0) naet hy W gontpouxe tolf el forranld dpoh pHarnac@ytibally acvep@ble salt or an in vivo
4' -{[ (4- net hy| - 2. 5- di oxoi m_dazol i di n-4-yl ) met hyl
I thi 0}2 1, llydfﬁiyiﬁﬁ@ﬁﬁtﬁﬂthé@%om trile The starting material,

-[ (2-oxopropyl )thioj-1,1"-bi phenyl -4-carbonitrile, was prepared as
descri bed in the synt hesi s of 1-(I, 1" -biphenyl-4-ylthio)propan-2-one. 1H NMR
(DVMSO-d6): S 1.37 (3H, s); Ra330 R2H, s);Y/.45, 7.67 (4H, abqg, J--7.5 Hz);
7.88 (4H, q); 7.99 (1H s); 10 bs). 1 4 S E P 2005 42 5-methyl -5-f
({4 -F(trifluoronethyl)oxyl- 4 yI }thio)methyllimdazolidine-
2, 4-di one The starti ng
mat eri al , i@ |quor t hyl ) oXy{- 1, 1' NH phenyl - 4-yi )t hi 0) pr opan- 2- one,
5 was prepar scrl scrided in the SyRt hesi g of
I-(1,1" -bi phenyl - 4-yl t hi o) propan- 2-on

I
Y,
wherein
X 18 selected from NR1, O, S;
10 Y1 and Y2 are independently selected from O, S;

Z is selected from O, S;

A is selected from a direct bond, (C1-6)alkyl, (C1-6)haloalkyl, or (C1-6)heteroalkyl
containing a hetero group selected from N, O, S, SO, SO2 or containing two hetero groups
selected from N, O, S, SO, SO2 and separated by at least two carbon atoms;

15 R1 is selected from H, (C1-3)alky], haloalkyl;

R2 and R3 are independently selected from H, halogen (preferably fluorine), alkyl,
heteroalkyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, alkylaryl, alkyl-heteroaryl,
heteroalkyl-aryl, heteroalkyl-heteroaryl, aryl-alkyl, aryl-heteroalkyl, heteroaryl-alkyl,
heteroaryl-heteroalkyl,aryl-aryl, aryl-heteroaryl, heteroaryl-aryl, heteroaryl-heteroaryl,

20 cycloalkyl-alkyl, heterocycloalkyl-alkyl, alkyl-cycloalkyl, alkyl-heterocycloalkyl;

R4 is selected from H, halogen (preferably fluorine), (C1-3)alkyl or haloalkyl;

Each of the R2 and R3 radicals may be independently optionally substituted with
one or more (preferably one) groups selected from alkyl, heteroaltkyl, aryl, heteroaryl, halo,
haloalkyl, hydroxy, alkoxy, haloalkoxy, thiol, alkylthiol, arylthiol, alkylsulfon,

25  haloalkylsulfon, arylsulfon, aminosulfon, N-alkylaminosulfon, N,N-dialkylaminosulfon,
arylaminosulfon, amino, N-alkylamino, N,N-dialkylamino, amido, N-alkylamido, N,N-

dialkylamido, cyano, sulfonamino, alkylsulfonamino, arylsulfonamine, amidino, N-



LG MS(APCI) nmalz very weak 397 (M#). "H NWVR (DMSO-d6): 5 1.33 (3H, s); 3.29
(2H, s); 7.42-7.45 (4H, m; 7.61 (2H, d); 7.77 (2H, d); 7.99 (1 H, 1% P[]I]S

10.75 (IH s). ,0 43 CLAIM5S Wiat we cl@ mis: 14 SEP 2005 1. A conpou §1E

the formula | or a pharnmaceutically acceptable salt or an in vivo

hydrol ysabl e ester thereof R5 -A |l wherein X is selected fromNRl, 0, S, 10
Y 1 and Y2 are independently selected from0O, S; Zis selected fromO, S; A
is selected froma direct bond, (Cl-6)alkyl, (Cl-6)haloalkyl, or

(C1l-6) heteroal kyl containing a hetero group selected fromN, 0, S, SO SO

or cont ai ainhgbstifon-aeiiéino, ghaidiso, Nseyaot@dnidinmibbginidno, SitrS@head, 1-
separated by at least two carbon atons; 15 Rl is selected fromH,
( Cl- 3) al kyltamipggashexy pkyRoarhey, R@rcarcérbﬁﬁ'é@pendent |y selected fromH, hal ogen

f bly fl | | |
(et a0y 11\l s ek Y RSl Bt g
het er oal kyhd Rétreaopiyio, foﬂﬁmlrtr@ doy&’uprls&rgxdp-tbé’t @i gdbing) or R[Bhlﬁi Raﬁndy jainky! |

het eroaryl het er oal kyl , aryl -aryI aryl -heteroaryl, heteroaryl-aryl,
het er oar ylfored @Pé&P?‘P“S%ﬁ ugye SISl kyl , het er ocycl oal kyl - al kyl |

al kyl - cycl oal k3ﬁ5? 1s %ll}fé')lcht? ot frfcc}@fg E{%ﬂb I&ﬂnpnsmg two or three ring structures each of

up to 7 ring atoms independently selected from cycloalkyl, aryl, heterocycloalky] or
heteroaryl, with each ring structure being independently optionally substituted by one or
more substituents independently selected from halogen, hydroxy, alkyl, alkoxy,

10 haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, alkylsulfonamino,
alkylcarboxyamino, cyano, nitro, thiol, alkylthiol, alkylsulfonyl, haloalkylsulfonyl,
alkylaminosulfonyl, carboxylate, alkylcarboxylate, aminocarboxy, N-alkylamino-carboxy,
N,N-dialkylamino-carboxy, wherein any alkyl radical within any substituent may itself be
optionally substituted with one or more groups selected from halogen, hydroxy, alkoxy,

15 haloalkoxy, amino, N-alkylamino, N,N-dialkylamino, N-alkylsulfonamino, N-
alkylcarboxyamino, cyano, nitro, thiel, alkylthiol, alkylsulfonyl, N-alkylaminosulfonyl,
carboxylate, alkylcarboxy, aminocarboxy, N-alkylaminocarboxy, N,N-
dialkylaminocarboxy, carbamate;

when R5 is a bicyclic or tricyclic group, each ring structure is joined to the next

20  ring structure by a direct bond, by -O-, by (C1-6)alkyl, by (C1-6)haloalkyl,
by (C1-6)heteroalkyl, by (Cl-6)alkenyl, by (C1-6)alkynyl, by sulfone, by CO, by S, or is
fused to the next ring structure;

Provided that
when X is NR1,R1isH,Y1isO,Y21s O, Zis O, R2 is methyl, R3is H, R4 is H,
25  and A is a direct bond, then R5 is not p-benzyloxyphenyl;

2. A compound of the formula I as claimed in claim 1 or a pharmaceutically acceptable
salt or an in vivo hydrolysable ester thereof, wherein X is NR1, at least one of Y1 and Y2
is O, R1 is H, (C1-3) alkyl or (C1-3) haloalkyl.

30
3. A compound of the formula I as claimed in either claim I or claim 2 or a

pharmaceutically acceptable salt or an jn vivo hydrolysable ester thereof, wherein R2 is H,



R4 is selected fromH, halogen (preferably fluorine), (Cl-3)alkyl or

hal oal kyl ; Each of the R2 and R3 radicals may be i ndependently opti 0{1%}1 Y005
substituted with one or nore (preferatsly one) groups selected froma

het er oal kyl, aryl, heteroaryl, halo, haloalkyl, hydroxy, alkoxy,

hal oal koxy, thiol, alkylthiol, arylthiol, alkylsulfon, 25 hal oal kyl sul fon,
aryl sul fon, am nosul fon, N-alkylam nosul fon, N, N-di al kyl am nosul f on,

aryl am nosul fon, am no, N-al kyl am no, N, N-di al kyl am no, am do, N-al kyl am do,
N, N- di al kyl am do, cyano, sul fonam no, al kyl sul fonam no, aryl sul fonam no,
am di no, Nk, k@dﬂo@ERyB@ﬂ@xamﬂmbsmldmlhy}j sdh'moalkgl;am]dilkgl alkyl, alkyl-

A k- oar Bastpalkiy erdelkdap B Aey ﬁk@ﬁaq?%ﬁér‘p’f PRt TR A B P o

N9 COMPIkfgetéiidy hétckddi- AkAThere b arXﬂnd R4 may JO' n to forma ring
conprising up I'ng atons, of and R4 may jointo 5 forma ring

conprising up to 7 ring atons; R5 is a bi cyclic or tricyclic group

conpri two or thre ring.structur eac to 7 ring atons

i ndepegde ty <bFURPAR fqicS]Fﬁg famp Iaﬁ)?ia aim ‘?Sﬂ anyﬁgttg$%9ﬂ1%pfﬁsms gra

het eroary ghaﬂ\‘latcgut%ﬂp abédptabid ECdr Uhen DR ot Bﬁr@ﬁeﬁ“{ﬂe}‘ed}})&h&@ﬂ da¥h of
substituted by one o re substituents 1"'ndependently selected from

hal ogen, Radmab®R4 isahdependantlyerlected GronaHomlethgky, am no, N-al kyl am no,

N, N- di al kyl am no, al kyl sul fonam no, al kyl carboxyam no, cyano, nitro, thiol,
al kyl thiol, alkylsulfonyl, haloalkylsul fonyl, alkylan nosul fonyl,

car boxyl atse, al KybGAARROHAL formals I%@%ﬁa'ixﬁ@&ﬁ ar%“cﬁ*tﬁé/f)x%&d?ﬁ s CRTRONY,

N, N- di al kyl am no- car boxy, whereln any dical " wthih any substituent
may i 18el fphmacomqaﬂmameptaéwlmgﬂu Ctrunem_mthydmiﬁsab}e ayter ehegeadupbersel ket ed from

NN i ol VRS R REE QBB AR B o] RO Bk PP RShBnEh ¢ r o,

thiol, alkylthiol, alkylsulfonyl, N alkylamnosulfonyl,



car boxyl at e, al kyl carboxy, am nocarboxy, N al kyl am nocarboxy, N, N-

di al kyl am nocar boxy, carbamate; when R5 is a bicyclic or tricyclic dgré8pP 2005
each ring structure is joined to the npgxt 20 ring structure by a direct
bond, by -0-, by (Cil-6)al kyl, by (Cl-6)hal oal kyl, by (Cl-6)heteroal kyl, by
(C1-6)al kenyl, by (Cl-6)al kynyl, by sulfone, by CO by S, or is fused to
the next ring structure; Provided that when XisNRI,Rl isH Yi is 0, Y2 is O,
Zis 0, RRis nethyl, RBis H RA4is H 25 and Ais a direct bond, then R5
i s not p-benzyl oxyphenyl; 2. A conmpound of the forrmula | as claimed in claim
1 or a pharnmaceutically acceptable salt or an in vivo hydrol ysabl e ester

t hereof, wherein X is NRl, at least one of Y1 and Y2 is 0, RLis H _(Cl-3)
al kyl or (€A @mpaandsd theyformuld I9r a phagurepigally agtepiable salior g inavivo hydrolysebled i n
ei t her clq#ﬂ%k Q&ﬁclain12 or a pharnmaceutically acceptable salt or an in
vivo hydro ysggie ester thereof, wherein R2 is H 45 14SEP2005 al kyl,

hydr oxyal kyl , al koxyal kyl, aryl oxy al kyl, am noal kyl, cycl oal kyl -al kyl

al kyl - cycl oal kyl, arylal kyl, al kylaryl, alkyl-heteroaryl, heteroal kyl,

het er ocycl oal kyl - al kyl, al kyl - heterocycl oal het.er oaryl - al kyl

het er oal kyl -aryl . clainmed in any of the
precedi ng cl arfrs It or an in vivo

hydr ol ysabl R4 is independently
sel ected frfom 1_rreth . 9§ P - 'is claimed in any of
t he precedi\ng clai ns salt or an in vivo
hydr ol ysabl [ ! IL.
H \;\
0

wherein

each of G 1 and G2 is a monocyclic ring structure comprising each of up to 7 ring atoms
independently selected from cycloaliyl, aryl, heterocycloalkyl or heteroaryl, with each ring structure
being independently optionally substituted by one or two substituents independently selected from
halogen, hydroxy, haloalkoxy, arrﬁno, N-alkylamino, N,Ndialkylamino, cyano, nitro, alkyl, alkoxy,
alkyl sulfone, halo alkyl sulfone, alkylcarbamate, allylamide, wherein any alkyl radical within any
substituent may itself be optionally substituted with one or more groups selected from halogen,
hydroxy, armno, Nalkylamino, N,N-dialkylamino, cyano, nitro, alkoxy, haloatkoxy, aryloxy,
heteroaryloxy, carbamate;

ZisOorS;

B is selected from a direct bond, O, (CI-6)alkyl, (C1-6)heteroalkyl;

R2 is selected from H, (Cl-6)alkyl, haloalkyl, hydroxyalkyl, alkoxyalkyl, aminoallryt, (N-
alkylamino)alkyl, (N,N-dialkylamino)alkyl, amidoalkyl, thioalkyl, or R2 is a group of formula 111



conprises two or three optionally substituted aryl or heteroaryl 5 or 6
menbered rings. 1 4 SEP 1005 46 6. A conpound of the formula | | or ‘4 SEP 2005
pharmaceutically acceptable salt or ag7in vivo hydrol ysable ester thereof
H wherein each of G1 and & is a nonocyclic ring structure conprising
each of up to 7 ring atons independently selected fromcycloaliyl, aryl,

het erocycl oal kyl or heteroaryl, wth each ring structure beijg ©I

i ndependent |§ a8@0} areaindgpendsatly selee@ddiors nalitnct bapd sHpEE- €01k

i nd d f | '
e Der S R S LR MeltiBRSE BondBih ke ob L REION Yot Wl rom
hal o al kyiN, GWrf®aeh thhkywhemibaiateeo atinhsydreprebent Wgrae separuted| byydt lesdi cal

within any substituent nay itself be optionally substituted with one or
more gr oup® GEPFEROMS r om hal ogen, hydroxy, am no, Nal kyl ani no,

NN- di al kyl anj 91%@ | , I]-ﬁ%}g roaryl oxy,
car bamat e; ”55283% c|ms:trig1 I%@%@%&?Bﬁ@%tgz)é%gggjﬁé ,en(i%ﬁbfg) ai kyl ,
(d - 6) het sdlased iy cyBldalkgl, &rel, kat¢rad cloalizyh drhetérGhryb pptickylly, substitwed bydne or two
hydr oxyal kyl ., al koxyal kyl, am noal | ryl, al kyl am no).al kyl_,
(N, N- di a|sue§1ﬁ&mtﬁayéﬁ/%9 ,ﬂyaﬂ?ﬁﬁﬁf?@wi@gseﬁﬂégiwlafmm %wlgm@oglﬂ%p of formila
LT 4 G Pnifro 21 %‘)G ﬁlkgﬁﬁﬁiﬁ-lédﬁzﬁﬁ SRS Of lrsﬁ:E(E‘u’ tedivifC L
bond, H, %(}:CG dlc%%‘gf ?%I =7 'ﬁg’l oal’kyl',” or -ngﬁetglr(%a yﬁ] cont ai ni ng
one or twnaebehmergraipssaectd fieat lmtbgen, duglrody;, afinor Ndkglannot NaY-didigtenting het er o
atons are present f he gre separ ated by at | east

cyano, nitro, 0X)>,/ haloalkoxy,

Optionally R2 is substituted with halo, haloalkyl, hydroxy, alkoxy, baloalkoxy, amino,
aminoalkyl, N-alkylamino, N,N-dialkylamino, (N-alkylamino)al cyl, (N,Ndiallrylamino)alkyl,
alkylsulfone, aminosulfone, N-alkylamino-sulfone, N,N-dialkylaminosulfone, amido, N-
alkylamido, N,N-dialkylamido, cyano, sulfonamino, alkyl-sulfonamino, amidino, N-
aminosulfone-amidino, guanidino, N-cyano-guanidino, thioguanidino, Znitroguanidino,
alkoxycarbonyl, carboxy, alkylcarboxy, carbamate;

R3 and R4 are independently selected from H or (Cl-3)alkyl;

Optionally R2 and R3 may join to form a ring comprising up to 7 ring atoms, or R2 and R4

may join to form a ring comprising up to 7 ring atoms, or R3 and R4 may join to form a ring

comprising up to 7 ring atoms.

7.A compound of the formula II as claimed in claim 7 or a pharmaceutically acceptable salt or an in
vivo hydrolysable ester thereof, wherein B is a direct bond or 0.

8.A compound of the formula II as claimed in either claim 7 or claim 8 ora
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, wherein R2 is
selected from H, (C1-6)alkyl, aryl-(Cl -6)alyl or heteroaryl-(CI-6)alkyl optionally
substituted with halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, amino, aminoalkyl, N-
alkyamino, N,N-dialkylamino, (N-alkylamino)alkyl, (N,N-dialkylamino)alkyl,



two carbon atons; G3 is a nonocyclic ring structure conprising up to 7 ring
atons i ndependently selected fromcycl oal kyl, aryl, heterocycloalkyl EEPI%B
heteroaryl, optionally substituted bysggne or two substituents |ndepen ently
sel ected from hal ogen, hydroxy, am no, N-al kylam no, N, N dial kyl am no,

cyan, nitro, alkyl, alkoxy, alkyl sulfone, haloal kyl sulfone, or alkyl
substituted with one or nore groups selected from hal ogen, hydroxy, am no,
Nal kyl am no, N, N-di al kyl am no, cyano, nitro, al koxy, hal oal koxy; Optionally
R2 is substituted with halo, haloal kyl, hydroxy, alkoxy, bal oal koxy, am no,

am noal kyla.lkyltdu&bxkeybmmommonbj Naliiy iiad-ailforie N, NNk Hathinoisaim) areidb, N-
(N, Ndi al I ryl an‘i_noz]j\fa}%k al kyl sul f one, am _nqgsul fone, N-alkyl am no-sul fone,

N, N- di al k w@waanﬂ@@ymmsul&nkrwnana% SUKPW%IW%NPBPDQW@’FS'
sul f onam ng.. nosul f one- am di no, guani di no,
N- cyano- guanmg+no %ﬁ%&gﬁgﬁ#ﬁp %?ﬁgbguanl i'no, al koxycarbonyl, carboxy,
al kyl car boxy, carbamate; R3 and R4 are i ndependently selected fromH or

(d- 3)a|ky| Opti onal | andRS join to forma ring conprising up to 7
ring at oms-Aspmpoundaf ﬁ’aal?z% aonqsa W‘%Clﬁmﬁgt‘é% phameegtisalo 7 ring

7 A conpotiaPapts st gF i bt AR ick Bt SOARE Lh RPR SRl 0, 2P

acceptable salt or an in vivo hydrol ysabl e ester thereof, wherein Bis a
direct bond or 0. 8.A conpound of the formula Il as claimed in either claim

7 or cl ai #9-& enmpoungieftheaiosmuladips glam%leptaabpfeclglm’f tor 1601 4 phagmageutically

i (G Bepabtor AT 8 e PFFleSathr SR of SO 02 %@@éﬁaﬁ
hal o, halsaedn&yddmdnmdy ¥ group WitBéych rihgls@adukee ¥om pri%iﬂgl’!?,to 6.6ihg adink tidepdid tlrkl .
y

al kyam no, N, N-di al kyl am no, (N-al kyl am no) al kyl N, N- di al kyI am no) a
4 SEP zoc;glected from aryl orheteroary

11.A compound of the formula IT as claimed in claim 11 or a pharmaceutically acceptable salt or an
uvivo hydrolysable ester thereof, wherein G 1 is substituted with halogen, hydroxy, haloalkoxy,
amido, amino, N-alkylamino, NN-dialkylamino, cyano, alkyl, haloalkyl, alkoxy, wherein any
alkyl radical within any substituent may itself be optionally substituted with one or more groups
selected from halogen, hydroxy, amino, Nalkylamino, NN-dialkylamino, atkoxy, haloalkoxy, cyano,

carbamate.

12. A pharmaceutical composition which comprises a compound of the formula I as
claimed in claim I or a compound of the formula Il as claimed in claim 7 or a pharmaceutically
acceptable salt or an in vivo hydrolysable ester thereof and a pharmaceutically

acceptable carrier.



48 al kyl sul fone, am nosul fone, N-al kyl am no-sul f one,
N, N-di al kyl am no-sul fone, am do, N alkylam do, NN-dialkylam do, cypR.§Ep 2005
sul f onam no, al kyl -sul fonam no, am di g9, Nam nosul f one- am di no, carboxy,
al kyl car boxy, al koxycarbonyl, carbamate. 9. A conpound of the fornula Il as
claimed in any of clains 7 to 9 or a pharmaceutically acceptable salt or an
in vivo hydrol ysabl e ester thereof, wherein each of R3 and R4 is H 10. A
conmpound of the formula Il as clained in any of clainms 7 to 10 or a
pharmaceutically acceptable salt or an in vivo hydrol ysabl e ester thereof,
wher ei n eardUsd of@icompslind 21 the foriulagd! drdvd b byarmadaliidally accgbhblasawonia kive gr oup
with each ring structure congrising up. to_6 ri.ng atons Lndependent&g

S

sel ected fRyerlEable prssurses thereedmthe préeparation efanedicament of Hee ip Sietgntment o

claimed ing: J e 1ﬁ\edﬁﬂ&1r ' EH{aerJnE;qg |t or an uvivo
hydrolysag?%%%%ter ﬂﬁ%%eo , Jﬁgﬁgﬁﬁhégbk%ﬁa@ﬁ strtute éﬂﬁth hal ogen,

hydr oxy, hal oal koxy, am do, am no, N al kyl am no, NN-di al kyl am no, cyano,

al kyl, hal oal kyl, al koxy, wherein any alkyl radical w thin any substituent
may itself be optionally substituted with one or nore groups selected from
hal ogen, hydroxy, am no, Nal kyl am no, NN-di al kyl am no, al koxy, hal oal koxy,
cyano, carbamate. 12. A pharnmaceutical conposition which conprises a
conmpound of the formula | as clained in claiml or a conpound of the
formula Il as clainmed in claim7 or a pharmaceutically acceptable salt or
an in vivo hydrolysable ester thereof and a pharmaceutically acceptable
carrier. 49 1 4 SEP 1005 13. Use of a conmpound of the forrmulae | or Il or a
pharmaceutically acceptable salt or in vivo hydrolysable precursor thereof
in the preparation of a nmedicanent for use in the treatnment of a disease or
condition nedi ated by one or nore netall oprotei nase enzynes.



